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Reliable Direct Sources the World Over 


FOR 


VEGETABLE TANNING 
MATERIALS 


WATTLE EXTRACT 

WATTLE BARK 

MANGROVE BARK 
MYRABOLAMS & EXTRACT 
VALONEA & EXTRACT 

DIV! DIVI 

CUTCH 

QUEBRACHO 

SUMAC — LEAF & GROUND 
TARA—PODS & POWDER 
OAKWOOD EXTRACT, Swedish 
LARCHBARK EXTRACT, Swedish 


The Olson Sales Agency, Inc. 
Import + Export 


Cable Address: Telephones: 


“ 0226 
COROSAGE DIGBY 4-555 








No Matter What Kind of 
Leather You Make... 


Gargoyle Leather Oils and Greases 
will help you make it better ! 


Name the kind of leather you make—sole or 

luggage, handbag or glove—you can improve 

its quality by using Gargoyle leather oils, 

greases and specialties! SOCONY-VACUUM 


In this famous family of tanning products you'll 
tind the Sulfolines-- exceptional fatliquoring 
agents...Curriers Greases ...unsurpassed for 
leather stuffing. ..the Solenes, Sole Waterproofing 
Compounds and microcrystalline waxes ...other 


leather oils and specialties—all made under the QUALITY 
most exacting standards to assure peak quality. AND SERVICE 


Our products, technical facilities and 86 years’ SINCE 1866 
experience are always at your service. Call us now. 


SOCONY-VACUUM OIL CO., INC., TANNERS DIVISION, 26 BROADWAY, NEW YORK 4,N.Y. 


GARG OYLE-[aae 
and GREASES 





SPRUCE EXTRACT 
POWDERED SUPER SPRUCE 


LACTANX 


General Offices: 5 
Operating Plant at Erie, Pa. 


Robeson Process Company 


) 





MECO EXTRACT 


ONE GRADE—THE BEST 


CHESTNUT WOOD EXTRACT 


All Concentrations, Liquid to Dry Powder 


Teas Extract Co. 
6400 Centennial Boulevard 





TENNESSEE PLANT ANDREWS PLANT 
Nashville, Tenn. Andrews, N. C 





Sterozol ) 


Reliable Germicide and Preservative 


Sterozol is a non-coloring, non-interfering liquid which can be 


used in any wet operation: 

@ For inhibiting microbial action on hides and skins in process 
@ For inhibiting mold on stock and leather in process 

@ For preserving finishes 


Sterozol’s low relative toxicity, ease of handling and economy 
have contributed in a large measure to its 


acceptance in the trade. 


Sebacol produces clean, ee -- Biobate provides con- 
uniform, quality leather — trolled, effective en- 
under varied béam-" zymatic action during 


house practices. rasa for all types of 


WALLERSTEIN COMPANY, INC. 


180 MADISON AVENUE + NEW YORK 16, N. Y. 





anak MAN 


MELAMINE RESIN TANNING AGENT 


brings out the best in your leather 


TANAK® MRX Melamine Resin Tanning Agent is a favorite with experienced tanners 
for upgrading both white and colored leathers—for improving their desirable properties. 
TANAK MRX gives increased grain tightness, increased weight, fuller bellies and flanks, better 
“break.” It penetrates white leathers so thoroughly that maximum whiteness is retained even 
after deep buffing. Use TANAK MRX Melamine Resin Tanning Agent and increase the 
cutting value of your leathers. 


Other performance-proved Cyanamid Tanning Specialties include: 


DEPILIN® XC Unhairing Agent... for cleaner, whiter stock, and better control; 
CUTRILIN® Bates... the pancreatic “bates of choice” in the tanning industry; 
TWECOTAN® Tanning Extracts* ... blends to meet specific tanning requirements; 
DYEWOODS and EXTRACTS?’ .. .a full line for every important need; 


TANAK® Synthetic Tanning Agents... ideal for improving the quality of leather during both chrome and 
vegetable tanning; 


BETASOL® OT Wetting Agent ... most powerful wetting agent available for tanning. 


AMERICAN Ganamid company 
Write today for complete information 


on any of these products INDUSTRIAL CHEMICALS DIVISION 
30 Rockefeller Plaza, New York 20, N. Y. 
In Canada: North American Cyanamid Limited, Toronto and Montreal 


*Made by Taylor White Extracting Company—Cyanamid sole distributors 





ARKOTAN: 


Highly efficient tanning assist adaptable for vege- 


table, chrome, alum and formaldehyde tannages. 


@ imparts silky grain to the leather with increased roundness 
and improved tensile strength. 


@ Can be used as a mordant with excellent results on calf, 
side and glove leather. 


@ A perfect pre-tannage for shearlings. 


@ Produces a clean, white leather when used in conjunction 
with chrome in the tannage and as a bleach on top. 


information, samples and demonstration upon request. 


i 


ARKANSAS COMPANY. 
Newark, \. J. 


Manufacturers of Industrial Chemicals 
for over 45 years 





CHOICE 
for Higher Quality 
Leather Production 


Better Grading Figures! 
Better Cutting Figures! 
Overall Economy! 


Extracts — Pancreatic Bates — Fillers 
Sole Leather Finishes - Tanners Sugar 


Tanners Lime — Chemicals 


Qh ¢ ; 
Oy 


a 
x Z 
mej COUDERSPORT, PA.” 





JACQUES WOLF 


ra 


\ 


Uy 


PRODUCE HIGH GRADE 


SYNEKTAN 0-230 


A liquid synthetic tannage that equals the qualities of vege 


table extracts. Replaces Sumac. Used as a retan on chrome 
stock. 


SYNEKTAN NPP 


For high grade whites and pastel colors; produces full plump 
leather. 


SYNEKTAN NCRP 


Specialty syntan, used in combination with chrome tannage 
or in the dye bath for better grain 


TANASOL NCO 


Syntan in beads, to use with extracts in the tanning and re- 
tanning operation 


TANASOL PW 


Syntan in beads, to use with NCO for bleaching chrome stock 
and in retanning chrome stock. In the dye bath for good 
level colors 


FUNGIZYME BATES 
Pancreatic bating salts of standard, controlled quality 


BATE A & AS For sheep skins and sole leather. 

BATE B & BS _ For furniture leather, side leather and calf skins. 
BATE C & CS For goat skins. 

SULPHONATED OILS (Various Bases) 

MONOPOLE OIL (For Finishing 

EMULSIFIERS AND DETERGENTS (For Good Degreasing) 


Samples and information upon request. 





when you have a problem 


in coloring leather, our Tech- 
Tee] Oly olla OAL LM: Lleole, 
Tere ee Tne 
ing the correct dyestuff and 
proper method of application 
eMule rola te Me cola 
needs. Our nearest office will 
give your inquiries careful and 


prompt attention. 


435 HUDSON STREET - NEW YORK 14, NEW YORK 


BOSTON * CHARLOTTE * CHICAGO * PHILADELPHIA ® PROVIDENCE * SAN FRANCISCO 





OUR 155th YEAR 


Natural Dyewood Products 


Logwood 
Fustic - Hypernic - Osage Orange 


Produce level bottom shades for all colored leathers 


Tanning Extracts 


Dehydrated in the modern manner, perfect solubility, lowest cost 


* 
Coal Tar Dyestufis, Synthetic Tans 


NEW YORK COLOR & CHEMICAL CO. DIVISION 


BELLEVILLE, NEW JERSEY 


AMERICAN DYEWOOD CO. 


374 MAIN STREET BELLVILLE, N. J. 


Factories: 
CHESTER, PA. BELLEVILLE, N. J. 
Our Branch Offices: 
15. k BELLEVILLE, N. J. DANVERS, MASS. 
Sth CHICAGO, ILL. 


4 TORONTO, CANADA 
Caz \ MONTREAL, CANADA 





SOLVAY 


Ten 
Tea ERG 


Has High 
Neutralizing 


Action 


... with Low pH 


SOLVAY AMMONIUM BICARBONATE penetrates the 
leather uniformly throughout the thickness of 
the hide; it helps improve the quality of your 
leathers by improving the grain and the dyeing 
characteristics. A 1% solution of SOLVAY 
AMMONIUM BICARBONATE has a pH of 7.8—ample 
proof that this quality product has a low pH 
while providing a high neutralizing value. For 
best results . . . for quality leathers . . . specify 
SOLVAY AMMONIUM BICARBONATE. Samples for 
testing purposes are available. Address your 
request to the nearest Solvay office. 


SOLVAY PROCESS DIVISION 


g ALLIED CHEMICAL & DYE CORPORATION 
As] 61 Broadway, New York 6, N.Y. 
— ——BRANCH SALES OFFICES 

Rostcn + Charlotte -« Chica Cincinnati Cc 


ati + Clevelar 
Houston « New Orleans - New York + Philadelphia - 
St. Louis + Syracuse 


SOLVAY, 


Other Solvay Products 
for Tanners 


® CLEANSING SODA XX 


© SNOWFLAKE* 
CRYSTALS 





——— 


MANUFACTURERS: 
LIQUID 
QUEBRACHO 
EXTRACTS 


IMPORTERS: 
MYRABOLAMS 
WATTLE BARK 
° DIVI-DIVI 
FACTORY: VALONIA 
Staten Island, N. Y. ETC. 


INTERNATIONAL PRODUCTS 
CORPORATION 


29 BROADWAY 6, NEW YORK 


Representatives: 
San Francisco - London, Canada - Boston 


Havana, Cuba - Mexico City, Mexico 


"SUPREMO" "LUNA" 
BRAND BRAND 
SOLID-ORDINARY COLD WATER SOLUBLE 


QUEBRACHO EXTRACTS 


FACTORY AT PUERTO PINASCO, PARAGUAY 





1. Is the supply of Mead Chestnut Ex- 
tract adequate? 


Decidedly yes. Recent surveys show that 
there is enc it wood in our forests to 
serve the stry for many years to 
come. Hug t stockpiles, such as the 
one shown above, are converted under chem- 
ical control at five extract plants, insuring a 
steady supply of Mead Chestnut Extract 


2. Why is Mead Chestnut Extract pre- 

ferred over other tanning agents? 
Mead Chestnut Extract is a superior tanning 
material, made by America’s largest producer 


of vegetable tanning extracts. Repeated experi- 
ence has shown 


A. Chestnut tanned leathers do not oxi- 
dize, darken on exposure to light, or develop 
an uneven color on aging, as do leathers tanned 
with many other materials, vegetable or 
synthetic 


B. Since the tanning system demands 
acid, the use of chestnut, with its plumping 
acidity, saves you money 


€. Mead Chestnut Extract eliminates up 
to 28% of leachhouse losses 


THE MEAD CORPORATION 


Tannin Extract Division, Lynchburg, Virginia 


t Extract 


DB. There are no hidden costs. When you 
use Mead Ch Extract, no time- and 
money-consun reparation is required 


Ask about Mead Cold Soluble Chest- 
nut Extract for retanned leathers. And—for 
more pounds of plumper leather—standardize 
on Mead Chestnut Extract 


IT’S A FACT! 


Mead Chestnut Extract will produce more 
pounds of plump leather per unit of tannin 
than any other tanning material 


Vegetable Tan Yard Yield 
Tannin white weight basis) 
Chestnut Wood Extract 67 
Tanning Material A 61% 
Tanning Material B 63 


Calculate your tanning material costs on a 
leather basis as well as on a tan unit basis. 
Mead Chestnut Extract, producing four to 
six pounds more leather, means positive 
savings 
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QUEBRACHO 
EXTRACTS 


SOLID LIQUID POWDERED 
STANDARD SM ‘“‘“PUREX” 
BRANDS SMS SMS 


PLANTS: NEWARK, N. J. — PEABODY, MASS. 


ALSO 


Tanning Extracts and Raw 
Tanning Materials from 
all parts of the world. 


MYRABOLAMS MANGROVE BARK 
DIVI DIVI VALONEA 
TARA SUMAC 


WATTLE BARK 
SOLID WATTLE EXTRACT 
POWDERED MANGROVE and 
VALONEA EXTRACTS 


—IMPORTED BY— 
THE 


RIVER PLATE 
CORPORATION 


CHRYSLER BUILDING 
405 LEXINGTON AVE., NEW YORK (17), N. Y. 





of Unhairing... 


Rohm & Haas 


METHYLAMINE 


Di-MetHYLAMiNE, the synthetic form of 
nature’s own unhairing accelerator, 





hat Ml immedi lms (lul-l: CM: lil- ea 
addition, preserves hide substance 
and smoothness of grain texture to 
TAA Lime ame uM itells 
TTT oe Niall ca tt ese 
Nu Mit ta ae eC ell) 
STM tee ae Mali: m 


Full technical information on DI-METHYLAMINE 
is yours for the asking 


ROHM & HAAS 
COM PANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representauves in principal foreign countries 





KYLA 
b | yous of specialized experience 


work for you. . . profitably 


® For over half a century, ATLAS has 
ATLAS been a leader in the production of 
Suaranteed OILS Quality Oils for the Tanning Industry, 
© NEATSFOOT OILS through extensive research to serve 


© SULPHONATED COD OILS you better. ATLAS specialized 


. wT anaeet OILS research, plus many years of practical 


© SPLIT OILS experience in the production of 

© MOELLONS, and many consistently high-quality, guaranteed 
Squeeny Fremees oils is your assurance of uniformity 

to meet definite specifications. Give 

your leathers the ‘quality look" 


with ATLAS Oils. 


ATLAS Refinery, Inc. 


Pre-eminent in the Tannery Industry | 142 LOCKWOOD ST. NEWARK 5, N. J. 


A Name and Symbol 





Save Hide Substance 


as part of Cyc h 


housekeeping practice 
VA 


BSM-I1I is highly effective in controlling the 
growth of microorganisms which digest hide sub- 
stance during processing. BSM-11 is a liquid, thus 
easily added to the systems directly from the 
drums. 1 

It has been demonstrated in many tanneries 
that the synergistic combination of bacteri- 
cides and fungicides in BSM-11 provides 
efficient, economical control of bacteria, 
molds and yeasts which damage skins and 
hides. 


Our representative will give technical assistance 


on the most effective use of BSM-11 in your 
process. 


“Syaoae) avmroae 


ga! 89/88 


BUCKMAN 


Laboratories, Inc. 


Manufacturing Chemists * Memphis 8, Tennessee 


Representatives in Most Countries 
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het Stronger, Cleaner Leathers 
with these HOOKER Sharpeners 


Hooker Sharpeners give you precise control of the alkalinity and 


sulfidity of unhairing solutions. This means better yields of uni- 


form high quality leather, plus savings on beamshop operations. 


SODIUM SULFIDE—Na.S SODIUM SULFHYDRATE—NaSH 
Mol. Wt. 8.1 sodium hydrosulfide 
M.P. . 100°C Mol. Wt. 56.1 
Light buff colored solid in flake form M.I 33t 
Rapidly soluble in water; slightly Light lemon colored solid in flake 
soluble in alcohol; insoluble in ether. form. Completely and rapidly solu- 
Also available in solid form. ble in water, alcohol and ether. 


ANALYSIS ANALYSIS 
NaS 60 to 62% WEEE. < and oe cdcw ame ; 70 to 72% 


NaCl 1.5% Max. NaS pnrecmigieats 2.5% Max 


( 


Other Na Salts 2.0% Max. NaCl... 0.8°), Max 
Fe 8 ppm Max. Na»SO; and NaHCO;. 0.49, Max 
Cu, Ni, Cr, Mn, Pb... 1 ppm Max. be 5 ppm Max. 
Water of crystallization 35> Min. Cu, Ni, Cr, Mn, Pb. 1 ppm Max. 

Water of crystallization 28 to 20% 


SHIPPING CONTAINERS SHIPPING CONTAINERS 
Steel drums 90 and 350 Ibs. net Lacquer-lined 


steel drums. . 90 and 350 Ibs. net 


Hooker is known as a dependable supplier of Caustic Soda, 
Sodium Sulfide and Sodium Sulfhydrate for tanners. For a 
detailed discussion of the use of these Hooker Chemicals in the 
leather industry, write on your company letterhead for Hooker 
Bulletins Nos. 500, ‘‘Hooker Sodium Sulfhydrate’’ and 503, 
“Studies in Unhairing” by E. R. Theis and M. O. Ricker. 


HOOKER 
ELECTROCHEMICAL 


COMPANY yo0KER 
3 UNION ST., NIAGARA FALLS, N. Y. 
CHICAGO, ILL. NEW YORK, N. Y. CHEMICAL 
LOS ANGELES, CALIF TACOMA, WASH. 
CHLORINE * SODIUM TETRASULFIDE © SODIUM SULFIDE ® 


CAUSTIC SODA © MURIATIC ACID © PARADICHLOROBENZENE 


10-1634 





For full town brown shades on 
Ruffit Suede Splits 


use this top quality combination... 


CALCOMINE* Brown M 
CALCOCID* Brown RD Extra 
CALCOCID Brown Y 

CALCOCID Milling Red BE Cone. 
CALCOCID Violet 4BXN 

and CALCO Bottom Black B-5388 


The above combination assures excellent 
results in the production of a full Town Brown 
shade on ruffit suede splits, with no bronzing 
or sheen resulting. No basic dyestuffs are 
needed, and you get a uniform shade in 
top-buffing. This combination offers good 
reproducibility on successive runs. 


Consult your Calco representative for helpful 
information and suggestions to improve your 
dyeing processes. 


*Trade-mork 


RK * CHICAGO * BOSTON * PHILADELPHIA + CHARLOTTE + PROVIDE € AMERICAN Ganamid comrawy 


CALCO CHEMICAL DIVISION 
DYESTUFF DEPARTMENT 
BOUND BROOK, NEW JERSEY 


NORTH AMERICAN CYANAMID LIMITED. 
CALCO CHEMICAL DIVISION 
MONTREAL AND TORONTO 





Over 8 acres of modern plant producing Tan- 
ning and Dyewood Extracts for the industry... 
Manufacturers of the famous CHEMBARK Natural 
Tanning Extracts for Chemtan Co Experienced 
technical advice furnished upon request. 


eae 
DYEWOOD EXTRACTS 


LOGWOOD + HEMATINE * FUSTIC 
SUMAC + GAMBIER * HYPERNIC 
WATTLE * QUEBRACHO * MYRABOLAM 
DIVI-DIVI + TANNIC ACID 


YOUNG EXTRACTS HAVE BEEN 
SERVING THE INDUSTRY FOR MORE 
THAN 84 YEARS 


A Per ETL eee rr 
Philadelphia, Pa. * Chicago, III 
7 7 7 Paterson, eee ey 





DEVELOPMENT AND 


INTRODUCTION OF 


BETTER CHEMICALS FoR TANNING 





NARROW MOUTH, SCREW CAP 


POLYETHYLENE BOTTLES 


Flexible and unbreakable in normal use, and highly resistant to chemical attack 


BOTTLES, POLYETHYLENE, Narrow Mouth, Screw Cap. Polyethylene is a 
tough, lightweight, thermoplastic, paraffinic material with wax-like appearance 
and feel, and possesses the following characteristics 


Flexible and unbreakable in normal use. Not attacked significantly at room tem- 
perature by concentrated alkali, con- 
Unaffected by light. centrated hydrofluoric, phosphoric, hy- 
drochloric or chromic acids, sulfuric 
: : and nitric acids up to 70%, and hy- 
Inert to ordinary buffer solutions. drogen peroxide to 90%. 
Can be used at temperatures up to ap- Can be marked with usual glass marking 
proximately 70° C; softening range wax pencils. 
100° to 115° C. Specific gravity is 0.92. 


However, they are not suitable for halogens, or for prolonged storage of alco 
hols, ether or other organic solvents. Polyethylene caps do not require liners 
and provide a tight, leak-proof seal which does not “‘freeze’’ or slip 
2205-A. Bottles, Polyethylene, Narrow Mouth, Screw Cap, as above ce 

with polyethylene cap 

Capacity 2 oz 40z 8 oz 16 oz 32 
Each .22 .27 41 .57 

Per dozen 2.36 2.93 4.44 6.16 
NOTE—Also available, Polyethylene Caps only, f 


Bottles only r use with either Polyethylene or 
cap and Fitting for nver n int Wash Bottles 


ARTHUR H. THOMAS COMPANY 
LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE 
PHILADELPHIA 5, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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B., Buenos Aires, Argentina. 
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The Correlation Between Some Physical Properties 
of Leather 


By Wititam T. Roppy and Rospertr M. LoLiar 


Department of Applied Science in Tanning Research 
Foundation Tanners’ Council of America 


/ 


University of Cincinnati 
INTRODUCTION 


In the evaluation of the physical properties of leather many physical tests 
are utilized. It has often been questioned whether two or more tests may not 
be measuring the same property. If this is true, then some tests may be 
eliminated with a saving 1n time, effort, and leather. 

The official methods of the American Leather Chemists Association as 
well as the Federal Specification KK-L-311 contain tests for measuring 
tensile strength, elongation and tearing strength. There are five methods 
for measuring tearing strength which are tongue, split, buckle and two 
variations of stitch tear strength. In a consideration of these tests by the 
American Leather Chemists Association Committee on Physical Tests it 
was agreed that a consideration should be given to determining if there is a 
correlation between certain of them. This paper reports the results of some 
work on this question. 

EXPERIMENTAL 

To obtain data from which we could determine the correlation of various 
physical properties throughout the entire side of upper leather, we cut 
t x + samples adjacent to each other from two sides. These were experimental 
tannages as stated later. On each + by 4 inch block stitch tear strength, grain 
crack strength and notch tear strength were determined. Notch tear, while 


not an official test for leather, was utilized because it required a small speci- 


men. The sample is cut so that it has a wide V notch on the side as shown in 
Figure 1. Because of this shape the leather specimen tears at the same loca- 
tion each time. This test method is an ofhcial method of A. S. T. M. (D 
624-48) and was developed for use on vulcanized rubber. 


FIGURE 1.—Notch tear specimen. 
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Samples were also cut from the area to the rear of the kidney location from 
72 sides of chrome-vegetable retan Army side upper leather on which tensile 
strength, tongue tear strength, stitch tear strength and small ball bursting 
strength were determined. These experiments were originally conducted to 
determine the characteristics of the new location proposed in the revision 
of the military specification MIL-L-3122 of July 20, 1951. The selection of 
this location by the military was based on work done by them on 30 sides using 
blocks of the entire sides in a similar manner to the sampling of the two entire 
sides we mentioned above. However, they used only 21 blocks as representa- 
tive on each side whereas in this work 233 blocks were cut from one side and 
175 blocks from another side. From the data obtained we have calculated the 
correlation coefhcients between the various physical tests conducted to 
establish the inter-relationship of the physical properties determined. 


GRAPH OF BREAKING 
LOAD OF 15 GRAIN CRACK- 
STITCH TEAR PAIRED 
SPECIMENS R=1.0 
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FIGURE 2.—Hypothetical example of grain crack versus stitch tear. 
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RESULTS 


To make a simplification of the interpretations which can be placed on 
correlation coethcients, a good starting point would be the hypothetical case 
where ris equal to 1.0. This is considered perfect correlation and means that 
values secured from the two methods are proportional as is shown in Figure 2. 

The two measurements in this hypothetical example are grain crack 
strength and stitch tear strength. It is seen that as grain crack strength 
increases the stitch tear strength increases proportionately. When the points 
instead of falling on a straight line as shown tend to show a scattered spread, 
the correlation coefhcient may drop as low as zero. Furthermore, negative 
correlation ranging from zero to minus one occurs when one variable tends 
to increase as the other variable decreases. If data of the nature shown in 


Figure 2 were actually secured, we would have no problem in reducing the 


SCATTER DIAGRAM OF 
BREAKING LOAD OF 21 GRAIN 
CRACK-STITCH TEAR PAIRED 
SPECIMENS. R= 0.770 
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Actual values of grain crack versus tear. 
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number of physical tests needed to determine leather characteristics and 
would thereby reduce the size of the area necessary. However, such is not 


the case when we analyze the actual strength measurements of leather. 


To show what the correlation coefficients of leather represent, the graph 


in Figure 3 is given. This graph represents a scatter diagram of the comparison 
of grain crack versus stitch tear strength for the first row of blocks removed 
from a side one inch in from the backbone edge. 

Examination of the respective points show that when grain crack strength 
in pounds is low the stitch tear strength in pounds is also low and as the grain 
crack strength is increased the stitch tear strength also increases, but it is 
not proportionate in each case. In addition to graphically illustrating the 
relation at each point, it is possible to calculate and draw regression lines to 
further emphasize the correlation. The r value of 0.77 for this set of data is 
the mutual relationship of the two regression lines or the geometric means of 
the slopes of the two lines and gives an indication of the linearity which exists. 
When grain crack strength is considered to be correct to within the range of 
one pound indicated by the circular dots in the graph, the regression line 
marked grain crack 1s obtained. When stitch tear strength is considered to 
be correct to within a one pound reading while making the test, the regression 
line marked stitch tear is obtained. 


rABLE I 
Phe Correlation between some Physical Properties of Leather over a Single Side 


USXL—228 experimental tannage cut into 4+ x 4 inch blocks over entire side. 
Rows of blocks and all test specimens oriented parallel to the backbone. 


lfabular data are sample estimates of the Correlation Coefficients 
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value of the Correlation Coefficient (Z Weighting, eliminating the 


non-significant values 


0.63 0.67 0.65 
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The perfect correlation where the r value or correlation coefhcient would 
be as shown in the first graph which gave a straight line usually does not 
occur in measurement of products of biological origin. As the r value for this 
set of data is 0.77 there is deviation from linearity, and the regression lines 
indicate the relation between the two variates, grain crack and stitch tear. 

The lower the r value or correlation coefhcient for a given set of data the 
greater the variation between the two variates. The following results will 
show the size of a correlation which can be made of the physical properties 
determined in specimens from over an entire side versus a single specimen 
trom the same location of many sides. 

lable | shows the correlation between some physical properties of leather 
over a single side. The side selected was an experimental tannage where 
iron-titanium was used as the tannage and followed by vegetable retannage 
and having a grease level of 18 per cent. Blocks + x + inches over the entire 
side were tested for stitch tear strength, notch tear strength and grain crack 
strength, and all specimens were cut so the long axis of each specimen was 
parallel to the backbone. The data tabulated in this table are sample estimates 
of the correlation coefficients of each row as graphically illustrated in Figure 2. 
Rows 1 to 9 going from backbone to belly represent 22 blocks in each case. 
Row 10 had 18 blocks and row 11 had 17 blocks. 

In the column stitch tear versus notch tear it is observed that r values as 
low as 0.158 for row 2 and 0.163 for row 11 are obtained. However, correla- 
tion is known to be highly variable. Furthermore, it is possible to use a Z- 
weighting technique [see Snedecor (3) | to take this variability into considera- 
tion. Using a Z-weighting calculation to eliminate the non-signihcant values, 
an average value of the correlation coethcient for this set of data would be 
0.63. This is a statistically significant correlation; however, only 40 per cent 

0.63 100} of the variation is due to factors which influence the mea- 
surements similarly, while 60 per cent of the variance sources are different in 


the two measurements. 


In the column stitch tear versus grain crack where the r values range from 
0.207 to O.S86 with an average of 0.67 and in the column notch tear versus 
grain crack where the r values range from 0.096 to 0.790 with an average 
value of 0.65 after eliminating the non-significant values, the data again 
indicates correlation from the standpoint of statistics. However, in these 
two cases again only about 40 per cent of the variance is accounted for in 


the two properties compared in each instance. The average correlation 


coethcient calculated by use of the Z-weighting technique is noted not to 


differ signihcantly from any individual sample estimates of the correlation 
coethcients given in each column in Table I. 

‘Table I] shows the correlation between the physical properties over another 
side ot le ather. Phe side in this case was sulfonyl chloride tannage followed 
by a vegetable retannage The side was cut into + x 4 inch blocks over the 


entire side and the specimens for test cut parallel to the backbone. The 





PHYSICAL PROPERTIES OF LEATHER 


tabular data are again sample estimates of the correlation coefhcients for 
each row. Row | to 6 represents 21 blocks cut from tail to head in each case 
and the row going from backbone to belly. Row 7 represents 20 blocks; 
row 8 had 19 blocks and row 9 had 10 blocks. 


rABLE II 
The Correlation between some Physical Properties of Leather over a Single Side 


USXL-230 experimental tannage cut into 4 x 4 inch blocks over entire side 


Rows of blocks and all test specimens Orie nted parallel to the backbone 


Tabular data are sample estimates of the Correlation Coefficients. 


‘ation Coetficient 


non-significant valu 


69 


In the column stitch tear versus notch tear, it is seen that r values of 
minus 0.321 to a positive value of 0.829 occur. The bottom row in the belly 
region gave a negative correlation. Using a Z-weighting technique and elimi- 
nating the non-significant values, the best average value of correlation for 
this set of data is 0.69. This is a statistically significant correlation, but 
squaring the value would indicate that only 48.5 per cent of the variance is 
accounted for in their inter-relationship, while the remainder is due to inde- 
pendent error sources. 

The relation between stitch tear versus grain crack and notch tear versus 
grain crack 1s again indicated by the correlation coethcients obtained. In 
both columns it can be seen that in a given row the correlation may be far 
below the average, but the average correlation coethcients are about the 
same as that obtained in the first column. These average values of the cor- 
relation coethcients indicate that this side is much the same as the first side 
reported on the basis of correlation. The data show that there is inter-rela- 
tionship, but one must be satished that only half of the variance is accounted 


for in their inter-relationship. While it is typical of data obtained from other 
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products of biological origin, it certainly would not be possible to use a single 
test to obtain all of the characteristics of the finished leather within any 
reasonable prediction. 


rABLE III 
Phe Correlation between some Physical Properties of Leather. 


Six tanners of chrome vegetable retan Army shoe upper leather supplied blocks of 


leather from the area to rear of the kidney from twelve sides of their production 
Tabular data are sample estimates of the Correlation Coethcient 


“ee 


oH 

64 

0.48 69 

0.57 i) 

0.47 35 

\verage value of Correlation Coefficient 


66 0.63 0.65 


The results in Table II] further emphasize the point of possible prediction 
based on a single physical test. In this table the correlation between tongue 
tear, stitch tear, tensile strength and small ball burst strength on leathers 
from 6 tanners of chrome-vegetable retan Army shoe upper leather is given. 
The area to the rear of the kidney from 12 sides of their production was used 
in each case. 

The correlations considered from the 6 leathers coded E, V, A, I, S, and D 
are tongue tear versus stitch tear, tensile strength and small ball burst, 
stitch tear versus tensile strength and small ball burst and tensile strength 
versus small ball burst. In this case leather from tanner E shows the best 
corelation coefhicients in all inter-relationships while leather from tanner D 
has about the lowest set of values in all cases. The average value of the cor- 
relation coefhcient was calculated using the Z-weighting technique to show 
that the values obtained on the different tanners leathers all came from the 
same statistical population and to show also the relation of each tanner’s 
leather to the average. 

The average values of the first hve columns are of the same magnitude as 
those reported from the two sides where similar inter-relationships were con- 
sidered. The average value for tensile strength versus small ball burst is 
slightly higher. All of the correlation coefficients obtained in this work are 
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very similar to those obtained by the Quartermaster Research and Develop- 
ment Branch? in their extensive study of a series of experimental leathers 
where the test specimens in each case were taken from an area which reflects 
the side average most accurately for the particular physical property studied. 


SUMMARY 


In summary the present research indicates that there is inter-relationship 
among the physical tests for leather considered in this report, but that only 
half of the variance is accounted for in the inter-relations considered. The 
results in Table II] for tanner E show that while it might be possible to have 
good correlation in all inter-relations, that most of the leathers, in table III, 
do not meet this requirement. Therefore, it would not be wise to reduce the 
number of physical tests unless it is certain that the inter-relations of the 
various physical tests have been established. Based on the evidence presented, 
the physical tests designed for leather, while measuring common character- 
istics In some instances, reflect different variance sources sufficiently to war- 
rant the retention of the presently used test methods. 
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The Chemistry of Vegetable Tannins 


VI. Physical Data 
By Roserr C. PutNaM 


United Shoe Machinery Corporation 
Research Division 
Beverly, Mass. 


Four purified vegetable tannins have been selected and physical measure- 
ments made on them in solid form and in solution. Some of the data obtained 
are presented in this article. The tannins were: 

Quebracho (Q) 
Wattle (W) 
Mangrove (M) 
Chestnut (C) 
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The quebracho used was substance A previously described’. The wattle 
purification has also been reported’. The preparation of the mangrove and 
chestnut will be discussed in later publications. 


Moar REFRACTION 


The molar refraction of a compound is defined as the product of two fac- 
tors, the apparent molar volume and a term involving the refractive index: 


M = on? 


Its value depends on the wavelength of light used to measure the refractive 
index. 


Since the molar refraction is both an additive and constitutive property, 
refraction equivalents have been computed for some elements and bonds. 
Thus the computed value may be compared with the value obtained by 
measuring the refractive index and density and some information obtained 
as to whether a structure suggested for a substance fits the data. 


If the radiation employed were of infinite wavelength and the molecules 
were perfectly conducting spheres, theory states that the molar refraction 
would represent the actual volume of the molecules in one mol of substance 
as compared with the apparent volume. For convenience, however, measure- 
ments are made with visible light and the data obtained represent an ap- 
proximation. The refractive index factor may be considered to reflect the 
relation between apparent and true molar volume. The densities of the tan- 
nins in solid form were measured by flotation and the apparent volume 
calculated: 


Mol. Wt 
M) 


393 
W 1.5 HO 465 
M 2.5 HO 623 $79 


2.0 H.O 676.5 tentative 600 


Solutions of the tannins in absolute alcohol were prepared and the refrac- 
tive index differences between solution and solvent measured at 25.5°C. on a 


Phoenix Precision Differential Refractometer at three wavelengths using the 
sodium D line and the mercury green and blue lines. Five readings were 
taken of each measurement and the readings averaged. 
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Index Error Wave length (| 


0.069 + 0.004 5893 
0.073 +4 0.003 5460 
0.070 + 0.004 4358 


Cone 
Gm./100 cx 


2000 + 0.0002 
2000 + 0.0002 
1525 + 0.0002 
1615 + 0.0002 


Refractometer Corrected for 
lifferences index error 


H- 


O07 465 + 0.011 
006 $86 + 0.009 
O05 500 + 0.009 
006 453 - 010 
003 459 006 


= 
= 
= 
= 
= 
= 
é 
= 
= 
= 


O07 
005 
005 
003 
O06 
0.003 


O11 

009 
008 
O07 
010 
006 


He 


0.007 O11 


The factor to convert the observed readings to refractive indices assuming 
: z = 
linearity with concentration was: ( -9.25 + 0.05) 10 


conc. (gm./cc.) 


nb 
(onG 
OnB 
Wnb 
WnG 
Wnb 
Mnb 
WnG 
WnB 
(nbd 
CnG 
CnB 
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Le 


He 


005 
O04 
004 
O05 
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005 
005 
O05 
O04 
0.006 
0.003 
0.006 


R. I. of solvent 
1.360 + 0.001) 


wy 
~I 
san 


0.006 
005 
005 
006 
O04 
006 
006 
006 
005 
007 
004 
006 


ww 
ox 
— uN 


HH HE HE HE HE HE HE EF 


H+ 
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Since the refractive indices of the pure solutes were the same in nearly all 
cases due to the limited accuracy of the method and since refraction equiva- 
lents are not available for the green and blue lines the factors were computed 
for the sodium line only. 


Factor (I 
n2D 1 


2D 


146 
150 


tentative) 150(tentative 


In calculating the molar refraction from refraction equivalents the water 
of crystallization was treated as part of the molecule. The actual effect of 
such water molecules and how they should be treated has apparently not 
been definitely established, nor has the effect of hydrogen bonding in phenols 
been established. In order to gain some insight as to the possible direction 
and magnitude of such effects the molar refractions of hydrated and anhyd- 
rous phloroglucinol were measured and compared with the calculated values, 
viz.: 


P 
P 2H.0 


\s with the tannins the calculated value appears to be higher than the 
observed and the ratios of the former to the latter are 


WwW M 


1.04 1.05 i 21 1.10 


Since the actual values in the cases of quebracho and wattle do not seriously 
differ from the calculated values of the molar refraction for such large mole- 
cules this work lends support to the structures assigned to them. Other 
structures in general either have the same or greater calculated values and 
thus differ in greater degree from the observed values. The results may be 
brought into somewhat closer agreement by reducing the calculated values 
by the benzene ring decrement (0.17 cc. per ring) and the tetrahydropyran 
ring decrement (0.23 cc. per ring). 


The average error in the calculated versus found values for the two samples 
of phloroglucinol was 8.3°%. For quebracho the error was 4.30% and for 
wattle 5.0%. 
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In the cases of quebracho and wattle the apparent molar volume as indi- 
cated by the reciprocal factor is exactly three times that of the true volume 
or molar refraction. It is interesting that Lorenz and Herz*® worked out a 
relation indicating that the zero point molar volume of gases and liquids 
should be three times the refractive index for most common substances and 
found an average deviation of 13°,. Apparently a similar relation for solids 


has not been evolved. 


MoLeEcULAR VoOLUMI 


the value of the molar refraction for quebracho previously given (141 ce. 
cannot be the true molar volume; first, since the molecule is not a sphere, 
and second, even if it were, the computed radius of such a sphere would 
have the value 3.82A which ts quite small. 

The apparent molar volume obtained from the density is 427 cc. This 
gives a volume for a single molecule of 709A *. If the molecule were spherical, 
its radius would be 5.53A. A model of the molecule of quebracho having 
the structure suggested previously ! in which the two resorcinol nuclei are 
joined by a bond can be laid out in a long flat sheet in which the principal 
deviations from planarity are the terminal methyl and certain hydroxy] 
groups. By drawing a smooth oval about this plane and measuring its area 
with a planimeter and dividing this value (254A 2) into the volume (709A 8), 
a value of 2.8A is obtained as the thickness of the molecule. The benzene 
rings in the models (Fisher-Hirschfelder-Taylor) have a thickness of 2.67A 
apparently based on the idea that the van der Waals radius is about twice 
the single bond covalent radius (0.67A). The value 2.8A fits well with the 
fact that the molecule has some projections and is not perfectly planar. 

In an effort to obtain some idea of the volume repre sented by the model, 
it was placed in water and found to displace 442A*% (1A 1 cm.). This 
method, however, does not exclude the volume within the benzene rings; and, 
consequently, the displaced volume 1s low. In a further effort to approximate 
the molecular volume, the model was sprayed with a solution of resin which 
webbed across the vacant spaces and covered it with a tightly fitting, water- 
repellent, glovelike coating. The hydrogen atoms appeared as strong pro- 
jections of the surface. By displacement the coated model was found to have 
a volume of 600A 8 (1A lcm.). This is in very good agreement with the 
molecular volume of 709A. If it were possible to cover the model with a 
smooth envelope to approximate its volume, the values would be very close 
indec d. 

The volume of a cylinder of rotation having as altitude the length of the 
molecule in its longest planar form and as diameter the average width of 
the plane is 1350A *. Alternatively, the model may be folded and the catechol 


planes brought parallel giving a box-like shape. The total volume of this 


hgure is 1320A%. The additional space in each of these corresponds to ap- 


proximate ly one more molecule of the compound and in the case of the planar 
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model the total volume equals that of two molecules placed adjacent plane to 
plane. The planar form would be conducive to hydrogen bonding to form a 
dimer in cases where strong hydrogen bonding is possible as here. Even in 
the methylated derivative ', the molecular weight in acetone appeared to 
indicate possible dimerisation. 


SURFACE TENSION 


The surface tensions of the four tannins used in the previous experiments 
were measured in water solution at a concentration of 2°, by dissolving the 
tannins in water above 50°C. and allowing them to come to the temperatures 
indicated. The solutions were then diluted to 1°; and remeasured. After 
standing 17 hours at 53°C., they were measured again, then diluted to 0.5¢; 
and the final readings taken. The data obtained from a Du Noiuy Inter- 
facial Tensiometer are given below: 


Tannin Con 


x 


~ 


t 


Jt SF de tv 


He He He He He He He et 


) 

» 

? 

) 
2 
1 
1 
1 
as 


60.6 
60.2 
69.2 
61.9 
64.0 
61.3 
70.1 


Ht He He Ht He Ht ot 


For comparison the surface tension of water is given °: 
Temp. Dynes/cm 
28 71.5¢ 
29 sha 
30 teem 
35 3 


70 


S 
8 


The data indicate no very large effect due to aging nor any important 
effect due to concentration in the range studied. The ability to reduce the 
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surface tension of water at a concentration of | and 2 per cent followed the 
order: 
w>Q>cC>M 
At 0.57 the order was: 


> M 


Some difficulty was experienced in making the measurements on que- 


bracho and mangrove as air oxidation caused a slight tendency toward 


skinning on the surface forcing the readings to be made as quickly as pos- 
sible. 

According to Fischer and Gans ® most surface active agents in 1°; solution 
have a surface tension in the range of 28-38 dynes per centimeter. The values 
found for the four tannins tested show that they are not strongly surface 
active. 

VISCOSITY 

Solutions of the four tannins used in this work were prepared in water and 
their viscosities measured with a Hoeppler Viscosimeter at two concentra- 
tions using both steel and glass balls to given different rates of shear. The 
data obtained are given below: 


Tannis @ Con remy 
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For comparison purposes the viscosity of water is given °: 


Viscosity (Cps.) Temp. °C. 


0.568 
0.549 
0.532 
0.515 


un Un Un 
oS co 


bo 
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The solutions showed equal or higher viscosities at 1.07 than at 0.5. 


They all had higher values than water but at the lower rate of shear the 


differences were small. The values are related as follows: 


High shear 1.0% > > W >M 
High shear 5% > C W >M 


Low sheat 1 OF a > \\ ( 
Low shear 0 5% > NI > \\ 
The increase of viscosity with shear indicates dilataney. This may be 
due to the formation of a laver-like structure by the lining up of the molecules 
during shearing. The hydrogen bonding of a sheet-like molecule would be 


expected to enhance this effect. 


SUMMARY 


. The refractive indices of four tannins have been measured at three wave- 
lengths. 

. The molar refractions have been determined and compared with values 
calculated from refraction equivalents. The values are noticeably close 
in the cases of quebracho and wattle. 

The thickness of a molecule of quebracho has been computed from the 
molecular volume and found to be in excellent agreement with that de- 
termined from a model. 

The approximate volume of a model of a quebracho molecule has been 
measured and found to agree satisfactorily with the computed volume. 

5. The ease of dimerization of quebracho due to hydrogen bonding has been 
indicated by computation of the volume of two mole cules either placed 
parallel with their plane faces adjacent or folded and mutually intersecting. 

. The surface tensions of solutions of four tannins have been measured. 
The data indicate that the tannins are not strongly surface active. 

7. The viscosities of solutions of four tannins have been measured. They 
all showed slightly higher viscosities than pure water. Increased viscosity 
with shear signihed the presence of dilatancy. This appeared to indicate 


some formation of structure in solution due to shearing. 
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ACETYL DETERMINATION METHODS 


Acetyl Determination Methods 
For 
Substituted Black Wattle Tannins 


By D. G. Roux 


Putnam and Gensler recently developed a drascic “peracetylation” tech- 
nique! by means of which they claim such complete substitution of que- 
bracho and wattle tannins?, that all the oxygen present in both substances 
could be accounted for as hydroxyl groupings. Their “peracetylated” wattle 
tannin, for example, apparently contains a higher proportion of acetyl 
groups (47.4 — 48.7, ) than those acetylated wattle tannins prepared by the 
author® with the conventional acetyl chloride pyridine mixture (37.5 
38.3¢, acetyl), and by other investigators‘, ° using both the sodium acetate 
acetic anhydride and acetyl chloride pyridine techniques — successively 

38.1 — 41.3% acetyl). 

The repetition of Putnam and Gensler’s acetylation technique on the whole 
tannin (polyphenolic) fraction, from which the gums and sugars had been 
carefully removed ©, failed to give the desired increase in acetyl value when 
carried out in these laboratories, but showed that after the first reductive 
stage, the wattle tannin was almost completely substituted to the maximum 
value obtainable by us. d-Catechin was similarly completely converted to 
the fully substituted penta-acetyl derivative at this stage, and was also re- 
covered unchanged after the prolonged reaction in the second step of Putnam 
and Gensler’s “peracetylation” method. 

Subsequently, however, it has become evident ‘that the above 8-10 percent 


difference in acetvl values obtained, was most likely due to different methods 


of acetyl determination. Putnam and Gensler used an alkaline hydrolysis 


method similar to that described by Clark *, whereas we have consistently 
used Matchett and Levine’s acid hydrolysis technique * which also involves 
the trans-esterification principle. 

Although alkaline hydrolysis techniques have been used effectively for the 
estimation of acetyl groups in stable carbohydrate acetates, including the 
more difficulty hydrolised groups present in acetylated starch and cellulose ! 
high values are obtainable from acetylated glucose due possibly to the 
degradation of glucose to lactic acid !!. For this reason Whistler and Jeanes !° 
used sodium methoxide at room temperature for the hydrolysis of acetyl] 
groups of labile sugars. Similarly, because of the far greater instability of 
phenolic and polyphenolic nuclei, the alkaline hydrolysis method cannot be 
used for the quantitative estimation of phenolic acetates. Erdmann and 
Schultz!2 have snown that acetylhaematoxylin yields formic acid when 
digested with dilute boiling alkali, and Stephen 4 has demonstrated that both 
the acetylated and unsubstituted black wattle tannins, if boiled with 0.25N 
alkali, liberated much acid titrating between pH 3.1 and 7.8. He conse- 
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quently used Matchett and Levine’s acid hydrolysis and trans-esterification 
method for the acetyl estimation of substituted black wactle tannins. More 
recently Shuttleworth!’ established by potentiometric titrations that 
d-catechin, catechol, pyrogallol and black wattle tannins (when autoclaved 
with 0.1 N alkali at 240°F for 1 hour under identical conditions) all gave rise 


to varying quanticies of acids which titrate between pH 3 and 7. 


Krom the above evidence it is obvious that phenolic nuclei, particularly 
the very unstable orthodihydroxy and orthotrihydroxy species, are easily 
decomposed under alkaline conditions to form acids of the same “acidic 
strength” as acetic acid. Under acidic conditions, by contrast, the poly- 
phenols show a tendency towards self-condensation or “‘phlobaphene”’ 
formation, and the Matchett and Levine transesterifcation method was 
found to give quantitative results when standardised against pentacetyl- 
d-catechin and triacetylpyrogallol. It is probably for the above reasons chat 
Perkin! 4 and Freudenberg!* used similar acid hydrolysis methods for as- 
sessing the acetyl content of substituted polyphenols. 


In more recent work on mangrove tannin! 6 Putnam accually established 
that unsubstituted polyphenols such as catechin and fisetin give apparent 
“acetyl” values by the alkaline hydrolysis method, but did not appear to 
realize the significance of this in relation to the method of acetyl estimation. 
He considered that the acetic acid formed might possibly originate from the 
presence or formation of a pyrone-like structure. His data, however, further 
confirms that the decomposition of unstable phenolic nuclei under alkaline 
conditions, is probably responsible for the formation of formic and acetic 
acids. Thus 3-hydroxyflavone, containing stable phenyl but no phenolic 
nuclei, gives no “acetyl” value, whereas fisetin and d-catechin (containing 
catechol, resorcinol and phloroglucinol units) have apparent acetyl contents 
of 3.6 and 7.8 percent respectiy ely. Similarly the instability of koyic acid, whose 
dimethyl derivative is converted to formic and acetic acids on alkaline 
hydrolysis !*, probably accounts forthe 5.5 percent “acetyl” found by Putnam. 
The dihydropyrane structure appears to be more stable, and it 1s considered 
improbable chat the pyrane and pyrone rings in 2-phenylbenzopyrane or 
2-phenylbenzopyrone units, in which benzenoid rings furnish the double 
bonds, would be primarily responsible for yielding acetic acid under alkaline 
refluxing conditions. 


As previously stated *, and from the above facts, it is evident that black 
wattle tannins contain a high proportion of oxygen which cannot be substi- 
tuted. This oxygen is probably mainly comprised of ether links, although 
tertiary aliphatic hydroxyl groups could also be present. The latter possi- 
bility is considered unlikely, however, as added reactivity appears to be 


conferred on tertiary aliphatic hydroxyl groups where these are present in 


close proximity to phenolic nuclei, e. g. as in brazilin and haematoxylin. 
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SUMMARY 


The alkaline hydrolysis method of acetyl estimation as used by Putnam and 
Gensler, furnishes erroneously high results due to the partial decomposition 
of labile phenolic nuclei under the experimental conditions, resulting in the 
consequent formation of volatile aliphatic acids. This method has been shown 
to be responsible for the abnormally high degree of substitution claimed 
by these authors for black wattle tannins. 

\cid hydrolysis techniques as used by Perkin, Freudenberg and Matchett 
and Levine appear to be more satisfactory and yield quantitative results with 
triacetylpyrogallol and pentaacetyl-d-catechin. 

Putnam and Gensler’s data on quebracho, wattle and mangrove tannins 
must, therefore, be reviewed in the light of these facts. 
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The Effect of Microbiological and Pancreatic Bates 
on Limed Skins 


By RayMonp E.inGc* and Ropertr M. LoLiar 
tment of Basic Science in Tanning Research 
Tanners’ Council Laboratory 
University of Cincinnati 


Cincinnatt 21, Ohio 


The action of bating materials upon skins and hides has been the subject 
of study and controversy for many vears. Anderson! has reviewed the major 
mechanisms which have been advanced to explain the bating phenomena. 
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The conventional bating materials have emploved enzymes secured from pan- 


creatic extracts; however, more recently, microbioloeical enzymes have been 
used in bating. Some of these enzymes have not given the same bating action 
that is obtained by the pancreatic bating materials. Hence, comparative 
studies of the action of microbiological enzymes and tryptic enzymes in bating 
may be informative and aid in our understanding of the mechanism of bating. 

This study has compared the action of a particular microbiological bating 
enzyme (P 166) with a particular pancreatic bating enzyme (Oropon CS or 
WN-4+). The bating efhciency has been compared by the methods of Moore 
and of McLaughlin and Wilson ®. Further, emphasis was placed upon an ex- 
amination of the hydroxyproline content of spenc bace liquors and the bated 
pieces in an attempt to estimate the influence of such bating upon the collagen 
of the skin pieces used. Since collagen is unique in its hydroxyproline content, 
an assay for hydroxyproline permits a determination to be made of the col- 
lagen content of any substrate. Because it 1S sometimes stated that one 
mechanism of bating is the purification of the collagen, and perhaps the re- 
moval of denatured collagen formed before bating, it seemed worthwhile to 
follow the collagen balance of the skin during the bating. 

For comparative purposes, the two bating enzyme preparations were com- 
pared to three other enzyme systems. The firsc was a system comparable to 
U.S.P. pancreatin, which therefore contained proteolytic enzymes as well as 
lipase. Second, a tryptic type enzyme was prepared in which the enzyme 
complement had been narrowed to the tryptic-tvpe enzymes. Finally, crys- 
talline trvpsin was used. These enzymes were prepared by the Pabst Labora- 
tories, and were diluted to a uniform proteolytic value on inert substrates 


before being supplied to us. 


\NALYTICAL PROCEDURES 


The particular bating procedures will be described in conjunction with 
the presentation of the experimental data. However, the following procedures 
were emploved throughout che work to evaluate and control the bating action. 

1~ The Moore procedure > and the McLaughlin-Wilson procedure * for the 

evaluation of bating materials were emploved. 
2 Deliming of the calfskin squares | inch prior to bating Was accom- 
plished by stirring 50 grams of the squares with 3.1 ml. of 2.8 per cent hydro- 
chloric acid in 178 ml. of distilled water until the surface lime was neutralized. 
Chen, 18.7 ml. of a + per cent solution of boric acid was added, and the solu- 
tion brought to 95° F. prior to the addition of the bating material. Bating 
was then continued as discussed later. 

3—~ Hydroxyproline Assay for Collagen. 

The tltered spent bare liquors, the bated skin squares, and the hot watet 
extracts of these squares were analyzed for their hydroxy proline content by the 


method of Neuman and Logan®. The method depends upon the oxidation 
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of the hydroxyproline to a pyrrole derivative in a basic copper solution, using 
hydrogen peroxide as the oxidant, followed by the development of a colored 
solution by the addition of dimechylaminobenzaldehyde after acidification. 
Spectrophotometric reading of the developed color makes it possible to esti- 
mate the hydroxyproline content of any protein hydrolyzate. This hydroxy- 
proline value is converted to a value for collagen by use of the fact that col- 
lagen contains 13.3 per cent hydroxyproline. The hydrolyzates were obtained 
by the use of constant boiling hydrochloric acid under reflux for 16 hours. 
The method is very sensitive, requiring considerable dilucion of the hydroly- 
zates. Thus, the hydrolvzate from 1 gram of collagen is diluted to 5 liters, 
and only 1 ml. of this diluted hydrolyzate 1s used for color development. 


EXPERIMENTAL RESULTS 


The data secured from the use of the Moore procedure co compare the action 
of a pancreatic bate (Oropon CS) to a microbiological bate (P 166) are pre- 
sented in the statistical table appearing in Table 1. A randomized block 


TABLE | 


Statistical Analysis of Physical Test Results 


Moore Procedure 
Coefficient of Friction Test 


Degrees Me 
f Freedom 


Between Bates Q0633 O0633 


Between Skins 17091 3 05697 


Interaction of Bates and Ski OO145 } OQOO4S 


11302 QO2I83 


29171 


Per Cent Compressibility 
Between Bat 239 S60 1 23 i .9** 
Between Skins 1339 3 13..9"" 
Interaction of Bates and Skins 125.396 3 


Residual 1205.26 +0) 


2910. 243 7 


\ir Permeability 
Between Bates 96.3 1 
Between Skins 13566 .3 3 
Interaction of Bates and Skins 1435.1 3 


Residual 3384.0 


Potal 18481.7 
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series of experiments were performed. Eight pieces were taken from each of 
four limed calfskins for bating under identical conditions with each of the 
ewo enzymes. One per cent of the bating materials was used, and bating was 
carried out at a pH of 8.5 for 1.5 hours at 95°F. with a solution to stock ratio 
of 4 to 1. 

The results in Table | illustrate that the microbiological bating material 
has performed very similarly to the pancreatic bating material, as evaluated 
by the Moore procedure. This procedure measures the slipperyness of the 
grain, the compressibility of the piece, and its permeability to air, three pro- 
perties recognized by the practical tanner as characteristic properties which 
are modihed during bating. The ability of different skins co be bated is varia- 
ble, and the data in Table | demonstrate this since the variance due to skins 
is significant. All three of the evaluatory tests show that the four skins were 
bated to different extents by both of these bating materials. In contrast, the 
bating action of the two different enzymes is so similar, that only the com- 
pressibility test showed a significance difference in the bate variances. In 
this case the microbiological enzymes produced pieces that were more com- 
pressible than those from the pancreatic enzyme. This would imply a more 
extensive bating action, or perhaps a greater depletion of the skins as a result 
of the bating action by the microbiological enzyme. However, in summary, 
it may be noted that these two enzymes are so similar that the difference 
between them is less than the differences between the bating characteristics 
of the four skins employed. For practical purposes, therefore, these enzymes 
should give similar bating action. 

The procedure of McLaughlin and Wilson * evaluates the bating efficiency 
of an enzyme preparation in terms of the amount of nitrogen solubilized undet 
a speci set of test conditions. Their article presents the comparison of two 
bating materials, one used successfully and another unsucessfully in a calf 
skin tannery. The bate preparation giving satisfactory results shows a con- 
tinuously increasing level of nitrogen solubilization, reaching somewhat 
more than SO mg. of nitrogen dissolved in six hours. On the other hand, the 
unsatisfactory bate preparation solubilized only about 50 mg. of nitrogen in 
the same time period. Table II presents the data secured when this method 
was employed to evaluate the enzymes used in this work. The particular 
laboratory procedure followed was that given by Merrill‘, and employed 
hydrochloric acid and boric acid for deliming as discussed previously. This 
Was necessary to prevent errors due to ammonia nitrogen from the delimer. 
Further, the pancreatic bate emploved had to be changed to Oropon WN-4 to 
eliminate the ammonium sulfate. The pancreatic bate was found to be ap- 
proximately four times as strong as the microbiological bate; therefore, it 
was decided to use the pancreatic bate at the 0.1 per cent level, and the micro- 
biological bate at the 0.4 per cent level. Further, the three supplementary 
enzyme preparations were sufhciently concentrated to permit them to be 
used at the U.1 per cent level. 
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TABLE I] 


Nitrogen Solubilized in McLaughlin Wilson Procedure 


Water Control i 7 ‘ 19 
Pancreatic commercial 


bate (Oropon WN-4 ) +7 33 } 46 
Microbial bate 166 . 32 } 3 40 
Pancreatic Type 2 } ; 15 
Pryptic Type l 5 d } } 34 
Crystalline Try] 2 } } 30.3 4) 


The data in Table II] shows that all of the enzymes used in this work are 
more nearly comparable to the satisfactory bate than to the unsatisfactory 
bate evaluated by McLaughlin and Wilson. The poorest results were secured 
from the tryptic-type enzyme. The microbiological bate is very comparable 
to the pancreatic bate, except that at the six hour period, its nitrogen solu- 
bilization is somewhat lower. However, it has been our experience that this 
method does not reproduce sufhciently well to permit any conclusion to be 
drawn concerning the difference between the pancreatic enzyme and the 
microbiological enzyme. The data in Table I] would seem to indicate that 
the two enzyme preparations are similar in bating efficiency, a conclusion in 
agreement to that shown by the Moore procedure earlier. 


FABLE III 


Collagen in Spent Bate Liquors 


Hydroxyproline Assay 


Water Control 

Pancreatic commercial 
bate (Oropon WN-4 

Microbial bate P1660 

Pancreatk typ 

Pryptic type 


Crystalline Trypsin a 3 16 


Table III presents the data from the hydroxyproline assay of the spent bate 
liquors. It is obvious that the bating enzymes have removed small amounts 
of collagen from the skins, and that these amounts are in excess of the amount 
removed by water alone. However, the amount removed is very small (less 


than 0.1 per cent of the total collagen), so that it does not seem that removal 


of denatured collagen is a very significant function in bating. 
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PrABLE IN 


Potal Collagen Content of Bated Skins 


10% H.O in Skin 


Water Control 765 810 
Pancreatic Commercial 
Bate (Oropon WN 900 S05 


Microbial Bate (P 166 S25 845 


Pancreatic Type 26 R71) 


Pryptic Type 845 


Crystalline Trypsin 7 900 


Table IV shows the results from the analysis of the air equilibriated, 
solvent dehydrated bated skin pieces for their collagen content as revealed 
by the hydroxyproline assay. Because of the considerable range of values to 
be expected from this assay on skin pieces, resulting from the large dilution of 
the hvdrolyzate necessary to secure readable colorimetric data and the con- 
sequent amplification of the analytical errors, interpretation of Table IV is 
somew hat difficult. However, it would seem sate to conclude that collagen 


purification is a function of the bating, since the overall summary of the 


longer times of bating and the use of enzymes does show a purer collagen 


than is shown by the short time bating samples and the water controls. 
Further, when the moisture contenc of the pieces is taken into account, the 
pieces have been purihed by bating sufficiently to analyze as almost pure 
collagen by this procedure, while the pieces before bating contained up to 


10 per cent of components not analyzing as water or collagen. 


FABLE \V 


Collagen Solubilization by 60°C Water Extraction 


of Bated Skins 


Water Control 
Pancreatic Commercial 

bate Oropon WN-4 
Microbial Bate (P 166 
Pancreatic Type 
Pryptic Type 


Crystalline Trypsin 
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Collagen alceration as a function of bating is shown in the data comprising 
Table V. These data were secured in an attempt to measure the presence 
of gelatinized collagen in the bated pieces. The procedure of extracting the 
ground skin squares for 1 hour at 140°F has been found in this laboratory 
to be able to separate gelatin and collagen when the former is dried onto 
native collagen. However, the data of Table V show thac all of the enzyme 
preparations have altered the collagen permitting its extraction by water at 
140°F; all of the enzyme treated pieces show significantly greater extraction 
of collagen, as indicated by the hydroxyproline assay, than is extracted from 
the water control. 

Neuman and Tytell* have postulated that this alteration is due to adsorbed 
enzyme which hydrolyzes the collagen during the extraction period. However 
Gustavson ® favors the interpretation that the collagen is modified so that 
it is more readily solubilized by the action of water alone. Our data are 
not suthciently precise to permic positive conclusions in this regard. It may 
be noted, however, that the two longer bating periods yield spent bating 
liquors which contain an increased level of solubilized collagen. Further, 
the pieces from the longest bating period show a trend toward a lower col- 
lagen purity from the hydroxyproline assay values (Table IV). These ob- 
servations would be consistent with an interpretation that the collagen is 
being modited with a removal of a hydroxyproline containing component. 
However, more precise evidence will be required before this can be accepted 


as an explanation of the sensitivity of bated skin pieces to hot water. 


SUMMARY 


\ microbiological bating preparation has been compared to a pancreatic 
bating material by the use of the Moore procedure and the procedure of 
McLaughlin and Wilson. These two procedures show that the two enzymes 


have similar bating action. It seems logical to compare them in actual tannery 


bating trials. 

Use of the hydroxyproline assay procedure as an indicator of collagen has 
shown that bating removes relatively little collagen from limed skins, indi- 
cating that removal of denatured collagen from the skin does not play a 
significant role in bating. However, evidence is presented which indicates 
that bating alters the collagen, permitting its solubilization by the accion 
of water at 140°F., perhaps by the removal of a hydroxyproline containing 
fraction from the collagen. However, more precise analytical data will have 
to be secured before this evidence can be validated. 

ACKNOWLEDGMENTS 

The authors appreciated the counsel of the staff of the Tanners’ Council 
Laboratory during the course of this research. 

One of us (R. E.) held the Pabst Fellowship donated by the Pabst Labora- 
tories, Research Division of the Pabst Brewing Company, during this work. 





142 LEATHER CHEMISTS ASSOCIATION 


Further, the cooperation of the Pabst Laboratories, the Rohm and Haas Co., 
the B. D. Eisendrath Memorial Laboratory, and the Ohio Leather Co. in 
supplying enzymes, limed skins, and consultation time on the problem was 
essential to the completion of the research. 


BIBLIOGRAPHY 


1. Anderson, H. J., J. Soc. Leather Trades’ Chemists, 25, 35 (1941). 29, 209 (1945 
Gustavson, K. H., J. Amer. Leather Chemists’ Assoc., 44, 392 (1949 
McLaughlin, George D., and Wilson, Harry R Tl, Amer. Leather Chemists’ 
41, 155 (1946 
Merrill, Henry B., Private Communication, 1951. 

Moore, H. N., J. Amer. Leather Chemists’ Assoc., 44, 326 (1949), 
Neuman, R. E., and Logan, Milan, Al. J. Biol. Chem., 184, 299 (1950). 


) 
x 
Neuman, R. E. and Tytell, A. A., Proc. Soc. Exptl. Biol. Med. 73, 409 (1950). 


Received, Aug. 24, 1952. 


Amide Nitrogen of Collagen and Hide Powder 


By James M. Casset and EvizapeTH McKenna 
Vational Bureau of Standards 
ABSTRACT 


The amide nitrogen of collagen, hide powder, and gelatin is shown to be 6.0, 3.8, and 
1.9 milligrams per gram of protein. These values were obtained by determining the am 
monia liberated by acid hydrolysis over an extended period and extrapolating back t 
zero time to get the amide nitrogen value. 

rhe reaction involved in the hydrolysis of the amide bonds in collagen by 0.2 N hydro 
chloric acid at 100°C follows first order kinetics until almost 90 per cent of the reaction is 
complete and the specific reaction rate is calculated to be 30.4 x 10—° sec-!. An activation 
energy of 18,300 « alories per mole was determined 

Ihe rate of liberation of amide nitrogen from collagen is shown to be greater than from 
egg albumin. The catalytic effect of the sodium salts of certain mono and diabasic sulfonic 
and sulfuric acids, i. e., sodium lauryl sulfate, on the acid hydrolysis of amide groups is 
shown to be considerably greater with wool and egg albumin than with collagen 


The source of amide nitrogen in collagen is shown to be mainly asparagine rather than 


glutamine 


INTRODUCTION 


As early as 1872 Nasse! observed that the nitrogen chat gives rise to 
ammonia on hydrolysis of proteins, is bound differently in the molecule from 
the nitrogen found in the amino groups after hydrolysis. The estimation of 
this nitrogen, now usually referred to as amide nitrogen, has been the subject 
of much research. Many protein chemists have long considered that the 
ammonia produced on complete hydrolysis of proteins is in excess of that 
arising from acid amide residues, on account of the decomposition undergone 
by certain of the amino acid residues while still in peptide combination or 
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after their appearance as free amino acids. The determination of amide 
nitrogen is at present carried out by one of three methods: (a) an acid 
hydrolysis technique of Gordon et al?; (b) a somewhat similar hydrolysis 
method of Shore et al *; and (c) the alkaline hydrolysis procedure of Warner 
and Cannan‘ extensively used by Brand and his coworkers *. Although no 
amide nitrogen method was proposed by Steinhardt and Fugitt ® they were 
able to show that certain anions very effectively catalyzed the liberation of 
the nitrogen from the amide groups of wool, while little effect on the peptide 
groups was detected. 

The method of Gordon requires hydrolysis of the protein at 37°C with 
concentrated hydrochloric acid until the ammonia liberated reaches a sub- 
stantially constant value. Rees? found this required 200 to 300 hours de- 
pending on the protein used. Tristram * observed that the alkaline hydrolysis 
method could readily yield high values with proteins containing hydroxy 
amino acids. The method suggested by Shore et al for estimation of amide 
nitrogen of egg albumin, was to hydrolize the protein for 6 to 10 hours at 
100°C with 20 per cent hydrochloric acid, or to reflux the protein 3 to 5 
hours with the same acid concentration. Provided the latter method is ac- 
curate, its convenience would recommend it. In this paper are presented 
some determinations of the amide nitrogen of collagen and two related pro- 
ducts, hide powder and gelatin, by a method similar to that of Shore, and 
some data are given regarding the catalytic effect of several anions on hydroly- 
sis of the amide groups of these same proteins by 0.2 N hydrochloric acid. 


MATERIALS AND METHODS 


The collagen analyzed during these experiments was a highly purified 
grade prepared from steer corium by the method of Highberger*. The hide 
powder and gelatin were commercial products. With the exception of the 


lauryl sulfonate, which was a technical product, the reagents used in study ing 


the catalytic effect of certain anions on amide nitrogen liberation were c.p. 


grade and were used as received without further purification. One hundred 
milliliters of the hydrolyzing acid heated to the desired temperature was 
added to a one gram sample of protein in a glass stoppered flask. Hydrolysis 
of the protein at cemperatures greacer than 100°C. was accomplished in an 
autoclave. Hydrolysis at other temperatures was carried out in an oven. 
\fter the desired time had elapsed, the flask was cooled and the hydrolyzate 
was filtered through No. 41 Whatman filter paper. The filtrate was made 
weakly basic to phenolphthalein; sufficient dry calcium hydroxide was added 
for saturation and after addition of a few drops of capryl alcohol as an anti- 
foamer, the ammonia was distilled under vacuum for ten minutes at 55°C. 
into 2 per cent boric acid containing a mixture of methyl red and methylene 
blue as an indicator. To recover liberated ammonia completely, it was found 


necessary to use a series of two boric acid traps and to reduce the pressure 
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just enough to obtain a small but steady flow of air through the capillary 


in the reaction vessel. Liberated ammonia was titrated with standard acid. 


RESULTS AND Discussion 


Shore, Wilson, and Stueck, in their paper on the amide nitrogen of oval- 
bumin, point out that the curve which relates formation of ammonia during 
acid hydrolysis to time is not that of a simple reaction. These authors scate, 
“It appears to be the resultant of a rapid process complete in a few hours 
and a much slower reaction which continues indefinitely. It 1s generally 
assumed that the more rapid reaction consists in the hydrolysis of primary 
acid amide groups. The secondary evolution of ammonia ts usually attributed 
to such reactions as may be comprehended in the term deamination.” 

Figure 1 and Figure 2 give the rates of ammonia formation obtained in 
the present study for collagen and hide powder. The proteins were hydro- 


9.5 


2 
WwW 
o 
a 
| 
ad 
°o 
oO 
= 
<a 
ec 
o 
er 
WwW 
a 
2 
WwW 
o 
oO 
ar 
- 
= 


MILLIGRAMS 


40 60 80 100 120 
TIME — HOURS 


Rates of evolution of nitrogen trom collage ninoOWN hy 





AMIDE NITROGEN OF COLLAGEN AND HIDE POWDER 145 


lvzed with 6 N hydrochloric acid, except in the one instance when hide powder 
was hydrolyzed with a normal hydrochloric acid solution. From the straight 
line slopes in these figures the rates of nitrogen evolution are calculated to 
be 0.0061, 0.0049, 0.0011, and 0.0004 millequivalents per gram of collagen 
per hour at 129°, 119°, 100°, and 89°C. respectively. The corresponding 
values, for hide powder at 129°, 119°, and 100°C. are 0.0061, 0.0028, and 0.0010 
millequivalents. The rate at 100°C. for both proteins is very near thac of epg 
albumin (0.0014) as determined by Shore et al. 
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If both deamination and deamidation are involved in the early part of the 
ammonia liberation process, then extrapolation of the straight line represent- 
ing the deamination rate should meet the ordinate at a value corresponding 


to the equivalents of amide nitrogen in the protein. From Figures 1 and 2, 
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it is evident that, in general, the extrapolated values decrease with a decrease 
in temperature. Shore et al believed this was due to the fact thac deamination 
does not become established at its full rate until hydrolysis of the protein is 
far advanced and hydrolysis of amides nearly complete. These investigators 
found that complete solution of egg albumin did not occur until the curve 
of their deamination plot (similar to those in Figure 1) approached its straight 
line phase. This point was reached with egg albumin in 20 hours at 85°C. 
and in 10 hours at 100°C. In contrast to this, 95 per cent of the collagen was 
in solution at 100°C. in fifteen minutes. 

Extrapolation of the straight lines representing the deamination rates in 
Figures | and 2 leads to the conclusion that the probable value for the amide 
nitrogen of collagen lies between 5.9 and 6.1 milligrams per gram and that for 
hide powder the value is 3.6 to 3.9 milligrams per gram. One is tempted 
to argue that the intercept values derived from the data at 129°C. are the 
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FIGURE 3.—First order plots of deamidation of collagen. 
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most accurate because in these instances the extrapolation is so small as to 
introduce a negligible error. It is doubtful however if such precision is justi- 
fied and for that reason the median value has been used as the most probable 
value. For collagen and hide powder, this value is 6.0 and 3.8 milligrams 
per gram of protein. Extrapolation of the straight line representing the 
deamination rate of gelatin at 100°C. in6 N hydrochloric acid gave a value 
of 1.9 milligrams per gram. 

In Figures 3 and 4 data obtained from measurements of the initial phase 
of ammonia production from collagen and hide powder at 75°, 89°, and 100°C. 
are plotted in semi-log form. The ordinate is the logarithm of unreacted amide 
nitrogen per gram of protein where 4 is the initial concentration of amide 
nitrogen and x the amount reacted in time t. Values of 6.0 and 3.8 milligrams 
of nitrogen per gram were used for the value of 4 for collagen and hide 
powder, respeccively. A 0.2 normal hydrochloric acid solution was the hydro- 
lyzing agent used in these experiments. 
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FIGURE 4.—First order plots of deamidation of hide powder. 
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From Figure 3 it is evident that the hydrolysis of the amide groups of col 
lagen by 0.2 N hydrochloric acid follows first order kinetics until 90 per cent 
of the amide nitrogen has been liberated at 100°C. 8O per cent at 89°C. and 
60 per cent at 75°C. The rate of evolution of ammonia from hide powder 1s 
similar to that of collagen in that the hydrolysis (Figure +) follows first orde: 
kinetics until 70 per cent of the amide nitrogen has been liberated at 100°C 
60 per cent at 89°C. and 35 per cent at 75°C. 

To obtain specific reaction rates from the data in Figures 3 and 4 the 
slopes of che straight lines were multiplied by 2.303 in accordance with the 


equation for a first order reaction. 
K 2.303 t) log (4 A-x 


where ¢ is expressed in seconds and 4 and x are defined as before. The specific 
reaction rates at 75°, 89°, and 100°C. are 5.2, 14.4, and 30.4 x 10° ® sec 
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for collagen, and 4.4, 13.0, and 24.0 x 10-5 sec’! for hide powder. The 


\rrhenius equation relating specific reaction rate and absolute temperature ts 
log A E/(2Z.303RT). +0 


in which K is the specific reaction race, & is the activation energy, R the gas 
constant, and 7 the absolute temperature. From a plot of the logarithm of 
reaction rate versus the reciprocal of the absolute temperature, the activation 
energy for the hydrolysis of amide groups of collagen by 0.2 N hydrochloric 
acid was calculated to be 18,300 calories per mole. 

In Figure 5 is shown a semi-log plot of the liberation of ammonia from egg 
albumin at 100°C. by 0.2 normal hydrochloric acid. This graph has been 
plotted from calculations made on the experimental data of Shore et al. 
There appear to be some significant differences in the liberation of am- 
monia from collagen and egg albumin. The hydrolysis of egg albumin follows 
hrst order kinetics for better than 10 hours at 100°C. and 25 hours at 85°C. 
In 10 hours at 100°C., 90 per cent of the amide groups of the egg albumin 
were hydrolyzed and in 25 hours at 85°C.,85 per cent had reacted. It is ap- 
parent thar the rate of liberation of ammonia is greater for collagen than for 
egg albumin. The specific reaction rates at 85° and 100°C. calculated from 


2 
Ww 
me 
x 
a 
= 
<a 
x 
oO 
« 
w 
a 
2 
w 
oO 
°o 
x 
e 
= 
wo 
= 
a 
a 
oO 
a 
wt 
= 


LAURYL SULFATE 
2-|\SOBUTYLNAPHTHALENE-6—SULFONATE 
LAURYL SULFONATE 


|,8-DIHYOROXYNAPHTHALENE— 3,6—DISULFONATE 


90 
TIME — HOURS 


FIGURE 6.—Amide hydrolysis of collagen at 65°C as affected by certain anions. 
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the semi-log plot of Shore’s data shown in Figure 5 are 2.01 x 10-5 and 


x 10-5 sec}, respectively. 


Errect or CERTAIN ANIONS ON AMIDE HyDROLYsIS 


The work of Steinhardt and Fugitt ® in 1942 showed that hydrolysis of the 
amide groups of wool was very sensitive to certain catalytic agents, such as 
the sodium salts of cerrain mono and dibasic sulfonic and sulfuric acids. By 
keeping the concentration of these catalytic anions slightly below stoichio- 
metric equivalence to the sum of the amino plus amide groups, the amide 
groups of the wool were rapidly hydroly zed in diluce hydrochloric acid with- 
out extensive hydrolysis of peptide bonds. 

Since this technique represents a different approach to the determination 
of amide nitrogen, it was thought worthwhile to investigate the effect of 
several such catalytic anions on the evolution of ammonia from the amide 
groups of collagen. 

In Figure 6 the rate of hydrolysis of the amide groups of collagen by acid 
alone and by acid with several sulfates and sulfonates is compared. Stein- 
hardt and Fugitt showed that anions of the type referred to in Figure 6 were 
catalytically effective only in dilute acid media and at relatively low tempera- 
tures. For this reason, hydrochloric acid strengths from 0.05 normal to 0.15 
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Amide hydrolysis of hide powder at 65°C. as affected by certain anions. 
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normal were used in this phase of the investigation, and a temperature of 
65°C. (or 75°C.) was maintained. 

From Figure 6 it can be seen that each of the anions (added as the sodium 
salt to give a 0.02 M concentration) had some catalytic effect in a 0.05 N 
hydrochloric acid medium. In contrast to the maximum effectiveness of 
lauryl sulfate, the least effective was the lauryl sulfonate. The ammonia 
evolution appears to be catalyzed by lauryl sulfate until two-thirds of the 
amide nitrogen of the collagen has been liberated. The catalytic effects of 
the sodium isobutyl sulfonate and the dihydroxynaphthalene sulfonate are 
midway between the almost noneffective lauryl sulfonate and the most 
effective lauryl sulfate. 

When the acidity of the medium ts raised from 0.05 N HCI to 0.15 N HCI 
the catalytic effect of the lauryl sulface is almost removed. This is in contrast 
to the work of Steinhardt on wool which showed that while the catalytic 
coefhcient decreased by increasing the acidity from 0.05 N HCl to 0.15 N 
HCI it did not disappear. 

In Figure 7 a plot is shown of the ammonia liberation from hide powder 
in 0.05 N hydrochloric acid at 65°C. with and without the catalytic anions. 
The data are very similar to those obtained with collagen in that lauryl 
sulfate was most effective and lauryl sulfonate least effective with the cata- 
lytic activity of the other anions falling in between. 


MILLIGRAMS NITROGEN PER GRAM OF PROTEIN 
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Catalytic effect of lauryl sulfate on amide hydrolysis of egg albumin, wool 
and collagen at 65°C, 
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In order to make a fair comparison of the catalytic effect of these anions 
on the amide hydrolysis of wool and collagen, the rate of evolution of am- 
monia from wool in 0.05 N hydrochloric acid at 65°C. was determined with 
and without lauryl sulfate (0.02 M concentration used). These data are 
plotted in Figure 8 along with the data obtained by Steinhardt on egg al- 
bumin under similar conditions. From the data plotted it appears that the 
lauryl sulfate is much more effective in catalyzing the amide nitrogen evo- 
lution of either wool or egg albumin than of collagen. 

The data o Figure 9 illustrate the effect of a ten-degree increase in tem- 
perature on the catalytic activity. While the catalytic activity of the lauryl 
sulfate is still very pronounced on wool, it has been almost completely 
eliminated on collagen by this slight increase in temperature. This result 
is presumably due to the relatively high percentage of amide hydrolysis 
occurring in acid alone. 
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of wool and collagen 


\SPARAGINE, GLUTAMINE Ratio IN COLLAGEN 


\ccording to the literature the source of the amide nitrogen of collagen is 


in the asparagine and glutamine residues. However, there has been no evi- 
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dence to indicate the extent to which either aspartic or glutamic acid may 
occur in collagen as amides. Vickery et al! ° showed that hydrolysis for three 
hours at 100°C. in N sulfuric acid would liberate all the amide nitrogen of 
asparagine and of glutamine. It was also shown that if the hydrolysis is 
carried out at pH 6.5 using a phosphate-borax buffer to maintain the pH, 
practically complete hydrolysis of glutamine is accomplished with almost no 
hydrolysis of the asparagine. 

Experiments with the glutamine and asparagine products of Eastman 
Kodak showed that only + per cent of the asparagine but 92 per cent of the 
glutamine was hydrolyzed by a phosphate buffer (pH 6.5) in two hours at 


100°C. Prolonged heating did not increase the glutamine hydrolysis. 


TABLE I 


Influence of Acidity on Liberation of Amide Nitrogen from 


Collagen and Hide Powder 


Sulfuric Acid 


Phosphate Butter 


In Table | are shown the results of these same hydrolysis conditions on 
collagen and hide powder. 


If one assumes that the glutamine and asparagine residues of a protein 
liberate nitrogen by these hydrolysis methods as readily as do free glutamine 


and asparagine molecules, then the data in Table I indicate that che amide 


nitrogen source in collagen and hide powder is mainly asparagine. The as- 
paragine:glutamine ratio in these two materials is calculated from Table 1 
to be four to one. 


RoutTINE DETERMINATION OF AMIDE NITROGEN IN COLLAGEN 


From the data in Figures 1 and 2 it is evident that ammonia equivalent 
to the nitrogen of the amide groups of collagen and hide powder was liberated 
in an hour at 129°C. by 6 Nhydrochloric acid. The precision of such a deter- 
mination using an autoclave to obtain the desired temperature does not 
recommend it for a roucine analysis. An equivalent amount of ammonia 
was liberated by the same acid concentration in 16 hours at 100°C. The 
convenience of this overnight procedure using an oven to obtain the desired 
temperature is readily apparent. 

To liberate the ammonia from the hydrolyzate, it is suggested that either 
magnesium oxide or calcium hydroxide be added to the neutralized hydroly- 


zate to obtain the desired basicity and that the vacuum distillation be carried 
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out at 55°C. Care must be taken during neutralization of the hydrolyzate 
to keep the temperature from rising excessively. It is recommended that 
two traps containing two per cent boric acid be used to absorb evolved 
ammonia and that the pressure be reduced just enough to maintain uniform 
boiling in the distilling flask. Titration of absorbed ammonia may be ac- 


complished in the ordinary manner with dilute hydrochloric acid. 


CONCLUSIONS 


The amide nitrogen value of a purthed collagen, of hide powder, and of 
gelatin has been found to be 6.0, 3.8, and 1.9 milligrams per gram of protein. 


The reaction involved in the hydrolysis of amide bonds in collagen at 100°C. 


follows first order kinetics until almost 90 per cent of the reaction is complete. 


The specifc reaction rate for the evolution of amide nitrogen from collagen 
at 100°C. by 0.2 N hydrochloric acid was calculated to be 30.4 x 10-5 sec—!. 
\n activation energy of 18,300 calories per mole was determined for this 


reaction. 


The rate of liberation of amide nitrogen from collagen is shown to be much 
greater than from the reported rate for egg albumin. The catalytic effect on 
this reaction by the sodium salts of certain mono and dibasic sulfonic and 
sulfuric acids, 1. e., sodium lauryl sulfate, is shown to be considerably greater 


than the effects reported for wool and egg albumin. 


The source of amide nitrogen in collagen is shown to be mainly asparagine 


rather than glutamine. 
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BASICITY OF CHROME TANNED LEATHER 


The Over-All Basicity of Chrome Tanned Leather* 


By R. L. Sruspsincs and Epwin R. TuHets 


From the Division of Leather Technolog 
Institute of Research 
Le high University 


Bethlehem, Pennsylvania 


In a recent paper! from the Lehigh Laboratories, the neutralization of 
chrome tanned leather prior to coloring, was discussed in some detail. For 
these studies the reduction of acidity, layer-wise, was followed by using 
methods developed twenty or more vears ago by Gustavson? and Merrill’. 
The basicity of the leathers was determined by the standard ALCA method, 
originated by Thomas‘ in 1920. The protein bound acidity diffusion method 
leaves much to be desired as pointed out by McLaughlin and Theis ® but in 
this year of 1953, no investigator has originated an analytical method which 
will sharply and definitely differentiate the protein and chromium bound 
acid. 

The present official ALCA method of determining the total sulfuric acidity 
of chrome tanned leathers has just recently been investigated by a com- 
mittee of the Association. This committee came to the same conclusion as that 
of Theis and Meerbott ¢ in 1942, who advocated the use of dilute ammonia in 
place of sodium dihydrogen phosphate for removing the acid anions associated 
with the protein and chromium. These investigators pointed out at that time 
that the ammonium hydroxide extraction method gave quite excellent check 
results, that it was simpler to use, lends itself more readily relative to differ- 
entiating the various anions, and was not subject to the same co-precipitation 
errors as was the case of the phosphate extraction method. Over the past 10 
vears, this laboratory has used the ammonia replacement method, as outlined 
by Theis and Meerbott, for data necessitating the determination of other 
anions than those of sulfuric acid. 

Since the analytical determination of sulfates has been under critical in- 
vestigation by an Association committee, we have investigated the errors 
involved in both the phosphate and ammonia displacement methods. We 
found large errors in the phosphate method—-some 11 per cent if the amount 
of hydrochloric acid specihed by the ALCA method is used and but small and 
insignificant errors if the ammonia displacement method is employed. These 
data are shown 1n Figure 1. Such data account only for the sulfuric acid held 
either with the collagen or the chromium atom and are not sufficient for calcu- 
lating the true over-all acidity of chrome tanned leathers. 

When chrome tanned leather, in the “blue” (prior to coloring, ete.) is 
analyzed for its various acidities, different conditions obtain than those for 
hnished leather and therefore it appears to us that these different states must 
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be taken into account if correct or nearly correct answers are desired. Leather 
in the “‘blue’” must of necessity contain the following cations and anions 
Na+, H+, SO, , Cl, HSO,-. The present ALCA method takes into account 
the HSO,- and SO,” ton, using the premise that only the SO, ~1on is im- 
portant. To our way of thinking, it is necessary to take fully into account 
the Cl- and other anions associated with the collagen and the chromium atom. 
This last statement is of real importance. 

With the exception of the determination of the acidity of the water extract, 
applicable for the removal of any easily diffusible acid anoin, there have been 
only insignificant changes in the method of determining sulfates in leather 
since Thomas first devised the method in 1920. Since the method has largely 
been used for finished leathers and not for chrome leathers containing real 
amounts of soluble salts—NaCl, Na.SO,, etc. It looked to us that the method 
should be investigated in real detail so that it could serve a more useful 


purpose for leathers in any state of the process. 
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The ALCA method was used for calculating the so-called basicity of the 
leather by subtracting the acidity percentage from 100. If other anions than 
sulfato groups are present, and are not taken into account, the acidity 
heure for the leather is not correct. 
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Further study of the ALCA method for determining sulfato and other 
anionic groups was made along various lines. Since most chrome tanned 
leathers are pickled and tanned in the presence of sodium chloride, sodium 
sulfate, hydrochloric and sulfuric acids, it was decided to study the neutral 
and acid chloride groups present in the leather as well as the neutral and acid 
sulfate groups. Table I-A gives data relative to all of these components, the 
only variable being the weight of sample taken for extraction. This sample 
weight varied from 0.5 to 2.0 grams. Table I-B gives similar data but, in this 
case, one gram samples were used and the variable was the time of extraction 
for both the water and ammonia extraction periods. Before analyzing these 
data, it should be pointed out that the type of leather used for these various 
analyses was chrome tanned using a sugar reduced chrome liquor which liquor 
was made by using the minimum amount of sugar necessary for the reduction 
of the acid dichromate. Therefore, this particular chrome leather contained 
sodium chloride, sodium sulfate, acid sulfate, and acid chloride along with 
the hydroxyl ions associated with the chromium atom. This leather contained 
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no masking salts and therefore organic anions are at a minimum. Such being 
the case, the rotal acid sulfate together with the acid chloride and the titrat- 
able acidity of the water extract should add up to the total acid anions 
present in the chrome tanned leather and the difference from one hundred 
should be a measure of the hydroxyl groups associated with that leather. In 
other words, these hydroxyl groups obtained by difference should be a measure 
of the over-all basicity of that particular leather. That this is the case for 
this leather is shown in Table 1. 

Analysis of data shown in Table 1 indicates the following basic facts. 

1. If the premise that the difference between the tocal sulfates extracted 
by means of ammonia solution and the sulfates extracted by water alone 1s 
correct then it is necessary to extract the chlorides in the same manner as chat 
of the sulfates. In other words, acid chlorides as well as acid sulfates are 
associated with the protein and the chromium atom. This fact can readily 
be seen by a study of Table 1. 

2. Further, to obtain the correct values for anions associated with the 
protein and the chromium, it is necessary to titrate the water extracted 
sample. The total of acid sulfates, acid chlorides and the titratable acidity 
for this particular leather gives the total anions associated with the protein 
and the chromium atom, and therefore this total subtracted from the milli- 
equivalents of chromium per gram leather sample gives the value for the 
hydroxyl ions associated with the chromium. 

3. If the acid sulfates, acid chlorides and titratable acidity are determined 
the amount of sample and the time of extraction, either in water or ammonia, 
are not critical as can readily be seen from Table 1. 

4. The facts pointed out by paragraphs 1, 2, and 3 are only applicable to 
leathers in the “blue” and for leathers tanned in a chrome liquor containing 
no appreciable amounts of masking or stabilizing salts. If stabilizing salts 
are present during the tannage, it is then necessary to determine the other 
anions such as the organic ones which are associated with the protein and with 
the chromic atom. 

5. For leathers in the crust or finished state, the probabilities are that no 
real amounts of acid chloride will be present but on the other hand, anions 
belonging to any syntan groups, the vegetable tannin groups or mordant 
groups, will play a predominating role. In some cases these groups displace 
almost entirely the sulfato groups. 


Column 9 of Table 1 shows the difference value between milliquivalents 


chromium and the total milliquivalents acid anions determined for this par- 


ticular leather. It is very interesting to compare column 9 with column 10 
which shows the OH values for this particular leather determined by a new 
analytical method. The new method, which will be described in detail later 
in this report, simplifies the entire procedure, since it is not necessary to de- 
termine the acid anions present in the leather. Determining all the acid 
anions present in the leather can be a very tedious and time consuming 
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process, and therefore the new method was developed but, in order to present 
the new method, it appeared necessary to us that we should first show that if 
we could determine with reasonable accuracy the acid anions present and take 
this total and subtract it from the milliequivalents of chromium and thus ob- 
tain a value approximately equal to that obtained by the new method, it 
would strengthen the principles upon which the new method is based. 

The analytical methods used for obtaining the data in Table 1 are approxi- 
mately the same as those advocated by the Mineral Tannage Committee of 
the ALCA for sulfates in leather with the exceptions, (1) 250 ml. beakers 
were used in place of volumetric flasks, and (2) the same sample after water 
extraction is used for the ammonia extraction. Identical procedure as far as 
extraction is concerned is used for the soluble and total chlorides of the leather. 


Due to a small amount of protein being dissolved, gravimetric precipitation of 


the silver chloride rather than the volumetric method was employed. 

Even for chrome tanned leather in the “blue” it is necessary to determine 
the acid chloride bound if the true over-all basicity of the leather should be 
desired. It is not sufficient to determine only the acid sulfate bound by the 
protein and chromium atom. The writers feel that if the premise for the de- 
termination of the sulfate bound to the protein and chromium atom is correct, 
then the modified method for acid chloride is also correct. Further, since the 
addition of the acid sulfate, the acid chloride and the titratable acidity sub- 
tracted from the milliequivalents of chromium gives approximately the same 
results as obtained by the new method, it is felt that the principles suggested 
above are correct. 

If we take data from Table I-A (1l-gram sample and 2-hour extraction 
time) we hnd that the basicity as calculated from the acid sulfate to be 45.72 
per cent. If we use data for the acid sulfate plus the titratable acidity, we find 
the basicity to be 24.76 and if we take data for the acid sulfate, titratable 
acidity and acid chloride, we then find the basicity to be 12.38 per cent. 
Taking data from Table I-B for l-gram sample and 2-hour extraction time, 
we find the basicities under the same conditions to be 42.86 per cent, 21.90 
per cent and 10.47 per cent. These data indicate that we cannot merely use 
the sulfato and titratable acidity as the total acidities of chrome tanned 
leather in the “blue” but we must use the complete acidities and so take 
into account the acid chloride present. Thus we note that if we take into 
account the acid sulfate, the titratable acidity and the acid chloride, we 
arrive at a hgure for over-all basicity of approximately 11 to 12 per cent. 
Comparing this figure with the over-all basicity as obtained by the newly 
developed method, namely, 16.19 per cent it would seem that the data com- 
pared most favorably. 

It will presently be shown that if the tannage is made in the presence of 
stabilizing salts, the over-all basicity as calculated from the acid sulfate, 
the acid chloride and titratable acidity does not approximate the over-all 
basicity as obtained by the new method because in order to so do, we must 
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know the amounts of the organic anions present. This discrepency will be 
indicated later on in this paper. 


In 1952 Thorstensen and Theis? introduced a method for the factual de- 
termination of the over-all basicity of basic chrome liquors. The actual 
method was not new in principle in that the reaction employed dates back to 
the year 1925 at which time Fiegl and Kraus® discussed its application to 
aluminum salts: 


Al(OH) SO, +3K.C.0, > K, [AL(C.O, +KOH +K,SO, 


The replacement of sulfato and hydroxyl groups is practically complete for 
basic aluminum salts but such is not the case for the basic chromium salts. 
Blaedel and Panos? in 1950 investigated several methods for determining the 
acidity and basicity of aluminum salts. These investigators discuss the ad- 
vantages of potassium oxalate over potassium flouride and other complexing 
agents in the determination of these factors. Their method, however, applied 
only to aluminum salts. 

Thorstensen and Theis, independently worked out a similar method to 
that used by Blaedel and Panos but in this case applied it to basic chromium 
sulfate. The actual method used sodium oxalate and sulfuric acid and was 
based on the previous studies made by Theis and Thorstensen!® and by 
Serfass, Theis, and Clark.!! It had been demonstrated in 1946 and 1947 
that oxalic acid penetrates and replaces other anions in the chromium complex 
very easily and for all intents and practical purposes quantitatively, con- 
verting the basic chromium salt to a “trioxalato”’ chromate. Serfass, Theis, 
and Clark utilized this principle in developing a rapid colorimetric method 
for determining chromium in various chrome liquors. The reaction postulated 
by Thorstensen and Theis was: 


Cr(OH)SO, +3Na.C.0, +H.SO, > Na, |Cr(C.0, 
1.5 Na.SO, +0.5H.SO, 


‘| hus the principle of the method rests on a postulation that the addition of 


sodium oxalate and a known amount of sulfuric acid to a basic chromium salt 


results in the production of a mole of sodium hydroxide (with the subsequent 


production of stable sodium trioxalato chromiate) which is immediately 
neutralized by the acid present. The acid is necessary for the chemical reac- 
tion to go to completion The method has been described and discussed 
previously in This Journal. It should be pointed out that Ueberbacker and 
Droscher!? in 1939 applied essentially the same principle as outlined by 
lhorstensen and Theis but in their case excess oxalic acid was added to the 
basic chromium salt solution and the excess oxalic and trioxalato chromic 
acid titrated with alkali. This method as given by these workers is applicable 
to simple chrome liquors but not those containing appreciable aluminum 
salts as will be explained in the following paragraphs. 
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The present authors found that the method as presented previously was 


not applicable to chrome liquors containing goodly quantities of aluminum 


salts, mainly due to the fact that sodium oxalate was not sufficiently soluble to 
give the necessary complexing effect with all of the chromium and aluminum 
ions present. The method was therefore modihed and potassium oxalate 
specthed because of its much greater solubility. Using the latest modification 
of the method as applied to chromium-—aluminum liquors, Figure 2 results. 
From these data it can readily be seen that any reasonable amount of added 
aluminum salt will not affect the method as it relates to the true basicity (or 
acidity of the original basic chrome liquor It should be pointed out, how- 
ever, that if the aluminum salt should be acidic or basic in character, the 
over-all basicity of the entire system will be affected to the degree of the 
acidity or basicity of the aluminum salt added. 

In an attempt to apply this method to the determination of the over-all 
basicity of a chrome tanned leather, however, it was found that the acid 


hydrolysis of the hide substance introduced an error which varied with the 
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amount of acid present, the time of reflux, and the amount of hide substance 
present. An attempt to buffer the acid medium with sodium acetate produced 
results which were much less in error and for which the error could be calcu- 
lated under specified conditions. However, the use of sodium acetate decreas- 
ed the sensitivity of the method and required very careful analytical tech- 
nique to obtain reproducible results. 

Since potassium oxalate has a much greater solubility than sodium oxalate 
it was tried at higher concentration than was possible with the sodium oxa- 
late and it was found that this reagent acted both as a buffer to prevent the 
hydrolysis of the hide powder and as a complexing agent for the chromium. A 
careful study was made, therefore to determine the conditions for the method 
using potassium oxalate. The hide powder used in these tests was specially 
prepared collagen which had been lightly limed and therefore, although it had 
a pH of 6.8, contained about 0.20 meq. of carbonate per 2.00 grams. Since 
in the method for basicity any CO, present is driven off, carbonate appears by 
analysis to be the same as OH ion. An analysis of the hide powder by the 
KI-KIO; method showed that it contained 0.185 meq. OH per 2.00 gram 
sample. A stock chrome liquor was made up to contain 3.81 meq. of chrom- 
ium per 10 ml. and this liquor was tested for the effect of the various variables. 

The results of the investigation indicate that above 25 meq. potassium 
oxalate both chromium and hide substance are stablized; that a reflux time 
of 1 hour is adequate to complete the reaction; and that from 2.5 to 7.5 meq. 
of acid are necessary. 

The presence of aluminum in a chrome liquor caused incorrect values 
using the original sodium oxalate basicity method and therefore the effect of 
aluminum was redetermined using a large quantity of potassium oxalate. 
It was apparent that potassium oxalate may be used to stabilize aluminum as 
well as chromium provided an end-point pH 7.5 is chosen for the titration. 
Using the pH 7.5 end-point and a solution containing 2 meq. of aluminum, the 
effect of the concentration of potassium oxalate was measured. It was found 
that the results were correct down to 100 meq. of oxalate and that the erro1 
using 50 meq. of oxalate was less than 0.03 meq. of OH per 2 meq. of aluminum. 
Since aluminum is often encountered in tannery liquors, the final method se- 
lected 1s one which will allow for both aluminum and chromium in either 
liquor or for chrome tanned leather. 

On the basis of the above data the following method is recommended for 
determining the over-all basicity of chrome liquors and chrome leathers 
either with or without aluminum present: 


Sample: 
a) chrome liquor sample containing between 1.5 and 4.0 meq. 
Cr (.04 - .100 gms. Cr.Q,) 
b) ground leather sample containing between 1.5 and 4.0 meq. 
Cr (.04 -.100 gms. Cr.Q;) 
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Reagents: 
a) potassium oxalate stock solution (184 gms. C.P. K,C.O,.H.O 
per liter) 
(b) accurately standardized H.SO, solution (about 0.5 N) 


(c) sodium hydroxide solution approximately 0.25 N 
d) neutral anti-foaming agent (2 ethyl hexanol) 


METHOD: 


Put sample in 500 ml. Erlenmeyer flask, pipette in 15 ml. of 0.5 N H.SO,, 


add 25 ml. of potassium oxalate stock solution from graduate, add about 2 


ml. of anti-foaming agent, add few glass beads and make up to about 100 ml. 
with water. 

Soil under reflux (rubber stoppers, water condensers) for 1 hour. Cool, 
rinse down condenser, remove flask and rinse down stopper. 

‘Titrate sample with 0.25 N NaOH at room temperature using pH meter 
for indicator (standardize meter against pH 7 buffer) to pH 7.5 end-point. 
Record ml. NaOH for sample and blank. 

Calculations: 


© Basicity = ml H.SO, x NH.SO, - ml NaOH (sample) x *V NaOH 
gms Cr.O; (sample) 
.02534 
* N NaOH -- ml H.SO,x N H.SO, 
ml NaOH (blank) 


TABLE II 
Showing Basicities of Leather in the Finished State 


Grain Corium 


pH 

Per cent H. S. 
Meq./gm neutral SO, 
Meq./gm neutral Cl 
Meg. acid SO, 

Meq. acid Cl 

Megq. titratable acid 
Meg. total acid 54+6+7 
Meg CreO 

Meq. OH by diff. 9-8 
Meg. OH by Lehigh method 

Meg. acid not accounted for 10-11 
Potal acid basicity 10, 9 

Lehigh Basicity 11/9 

ALCA basicity 100 - 5+7 


9 
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The data given in Figures 3 and 4 show complete values for leather in 
the “‘blue”’ previous to any washing effect—that is the leather contains all of 
the salts present in the leather after the tannage. All of the data thus given 
arein milliequivalents per gram of leather, thus the acidities or basicities can 
be readily calculated. ‘Those data given in Figure 3 are for a non-formato- 
chrome tannage while those shown in Figure + are for a formato-chrome 
tannage. These data show the amounts of neutral salt present (both chlorides 
and sulfates), the acid sulfates, the acid chlorides, the titratable acids and 
the acids not accounted for. ‘hus from these data the standard ALCA leather 
basicity can be calculated as well as the Lehigh basicity fgure. The data 
given in Figures 3 and + are self explanatory in that it can be seen that all 
acid anions must be caken into account if the true over-all basicity fgure for 
leather is important. 

For leather in the “crust” or “‘hnished” state, the real over-all basicity 


gure differs drastically from the ALCA sulfato basicity value—usually the 
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“finished” leather is the one analyzed in the tanning. For leather that has 
been finished, the true basicity gure can not be determined because of the 
various anions that have been introduced by neutralization, mordanting, 


coloring, and finishing. Usually we find that many sulfato groups have been 
{ I 


repleced by anions from naphthalenic syntans, dyes, mordants, vegetable 
tannins, and other agents used in the entire finishing cvcle. Table 2 gives 
complete data taken from finished calf leather—for grain layer and for the 
leather with the grain removed. A study of these data indicates strongly that 
the Lehigh Basicity Method gives a lower value than does the ALCA Method. 
This is due, of course, to the replacement of sulfato groups by the mordant, 
dye, etc. anions—thus decreasing the sulfato acidity. This is shown in item 
12, the milliequivalents of acid not accounted for. Therefore, the Lehigh 
Basicity Method, the present writers believe, gives a more realistic value and 


its use believed justifed. 
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CENTAGE 


PER! 


Figures 5 and 6 give data relative to the over-all basicity of leather in 
the “blue” and in the “‘fnished”’ condition. Figure 5 shows the data for a 


formato-chrome canned leather while Figure 6 shows that for a non-formato- 


chrome tannage. For the leather in the “blue”, sampling occured just after 
splitting and shaving and thus the leather contained all of the neutral salts 
and acids such as obtained during the actual tannage. The leather had not 


been washed at the time of sampling. Thus the over-all basicity as determined 
by the Lehigh Method should and does indicate a real difference from the 
sulfato basicity. For the formato-chrome tanned leather the basicity hgures 
are all positive in nature but not so for the non-formato-chrome tanned leather, 
as can be seen from the data of Figure 6. 

\s pointed out earlier in this paper, real and positive differences should 
exist between basicity figures obtained by the standard ALCA and the 
Lehigh method for finished leathers. These particular differences are shown in 
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a realistic manner in Figures 5 and 6 for finished leather. Figure 5 (data 


for no syntan added) shows particularly the effects of neutralizing prior to 


coloring and fat-liquoring, mordanting and coloring. The present writers 


believe that the Lehigh Method gives the approximate true basicity value. 
Certainly the sulfato basicity figure does not represent the over-all picture 
and represents just exactly the “‘sulfato” picture. The drastic differences 
obtaining can readily be seen by comparing the “sulfato” and Lehigh method, 


differences as shown in Figures 5 and 6 for 5 per cent syntan additions. For 


“ee 


leather in the “blue’’, the large amount of neutral naphthalenic syntan has 
almost in entirety replaced the sulfato groups. For leather in the “crust” 
the sulfato groups have increased to a small degree by the “chrome retannage”’ 
used. 
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SUMMARY 


\ method has been developed for the determination of the over-all basicity 
of both chrome liquors and chrome tanned leathers. The method 1S applicable 
to liquor or leather containing iron or aluminum salts. 


The principle of the method is an old one and is based on the rapid com- 
plexing activity of oxalic acid. 


The data given in this paper, the writers believe, show rather conclusively 
the validity of the Lehigh method. 


The method described has been used in this laboratory for better than 


a 
vear with excellent results. 


It is not complicated and, in general, ordinary 
laboratory equipment can be used. The method has been used as a research 
tool in the study of the neutralizing reaction and these data will be shown in a 
series of papers about to be released. 
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a waste survey but who, nevertheless, may be called upon to do the actual job.” It is divided 
into five parts: Planning the Waste Survey. This part generalizes on the importance of 
determining the concentration volumes, sewer maps, means of tracing flows, and the dura- 
tion necessary for an accurate survey. How to Measure Flow. A detailed description of the 
various methods used in measuring volumes, such as bucket and stop-watch, open-end pipe 
flows, California-pipe flow method, depth and velocity of flow in’ partly filled sewers, salt 
concentration, various types of weirs, and the Parshall flume. How to Take Samples. The 
importance of proper sampling is emphasized and details given for sampling and composit- 
ing. How to Calculate Waste Load. This includes the formulas necessary and gives exam- 
ples to simplify the calculations. Appendix. Seven tabulations for calculating volumes by 
the different methods described are given. This is a very useful and practical manual. 


J. 95 W- 


ABSTRACTS 
Studies of Sedimentation Basin Design. By T. R. Camp. Sew. and Ind. Wastes, 
25, 1 (1953). A cardinal principle in the functional design of sedimentation basins is to 
provide sufficient floor area to receive the particles to be settled out. This principle was 
first announced to the sanitary engineering profession by Hazen in 1904. The author has 
explained this principle again in simple terms and discusses other principles which deter- 


mine the shape of sedimentation basins for best performance of their function. Eight 
references. FW 


Facts and Fallacies of Sedimentation. — By L. B. Escritt. Surveyor. LED, 203 (1952). 
Through Sew. and Ind. Wastes, 25, 120 (1953. Although sedimentation has been long used, 
and much studied, as a means for the removal of suspended solids from both sewage and 
trade wastes, the interchange of knowledge on the subject has not been satisfactory. The 
empirical rules of design, which were used very generally until recently, and which. still 
have considerable influence, lead to results which are usually sufficient. but to poor economy 
of construction, If it is necessary to increase the detention period to remove a particle, it 
must be done by inereasing the surface area, since an increase of depth, although it in 
creases the detention period, proportionately increases the distance through which the pat 
ticle must fall. Experiments have shown, however. that the efficiency of sedimentation varies 
as the fourth or fifth root of the surface area of the tank. Great changes of surface area, 
therefore, produce relatively small changes of efficiency. There are other means by which 
the efficiency may be increased more economically. The inlet must be of such type that the 
velocity head of the sewage is dissipated, as much as possible, before the sewage enters the 
tank, and the sewage must enter at low velocity. Both the inlet and the over-all proportions 
of the tank must be designed to avoid velocities high enough to cause turbulence of such 
intensity as to interfere with sedimentation. The position of the outlet weir may greatly 
affect the efficiency. The best arrangement is to remove the effluent in a thin film from the 
surface, in a position where the least concentration of suspended solids exists. The usual 
arrangement of having the outlet weirs at the top of the tank walls is not ideal, since cur 
rents impimping on the walls below the weirs cause comparatively high upward velocities, 
tending to lift sludge toward the weirs. A better arrangement is to have the weirs at a 
distance from the walls, so that sludge lifted by the currents at the walls may settle again 
before reaching the weirs. Particles too small to settle may flocculate. or gather together 


into clumps of settleable size. This action can be encouraged by the use of chemical co- 


agulants or by gentle stirring. The upward flow tank takes advantage of this effect by pass 
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ing the entire mass of liquid through a sludge blanket. which in effect strains out many 
particles too small to settle by themselves. The velocity of upward flow must be less than 
the falling velocity of the sludge. Upward velocities at maximum flow of from 4.5 to 9 feet 


per hour are the values commonly used in design 


The Drying of Hides and Skins. By J. R. Furlong. Colonial Plant and Animal 
Products, 2. 233 (1951) Phe present article reviews the progress that has been made ovet 


the past twenty vears in experimental and practical drying of African hides and skins. It 


was found that the essential condition for the correct drving of hides and skins was the free 


circulation of air on both sides of the hide or skin. It is known as suspension drying. It 


was also found that the sun was in no way detrimental to the stock being dried. and shace 


is not essential to the production of good quality, No material difference was found in 
| I 


hides or skins preserved by dry salting, shade drying and sun drying by suspension. When 


stock was thrown over a pole, destruction often occurred where the pole and stock contacted. 


is believed that ground drying leads te putrefactive decomposition and gelatinization of 


the hide fibers. Degradation terminates with the completion of the drying operation. Slow 
shade drving during the rainy season can also lead to putrefactive decomposition of the 
stock, therefore speed in drying seems to be an essential characteristic in the manner of pelt 
preservation. Over drying leads to fiber structural change Goat skins dried on frames o1 
over lines were found to be equally satisfactory. It is believed that there may be a maxi- 
mum temperature for the successful drying of sheep and goat skins and evidence was 
obtained to conclude that a shade temperature of LOY . Was too severe for sheep skins but 
this will be confirmed by additional tests. 

a 


Sheep skins are removed from the carcass in cased form: hence a different procedure must 
| 


be followed in their drving The skins. turned inside out. are suspended between sticks at 


i distance of 6-8 inches from the ground, in the open. In this manner. one side is fully 


exposed to the sun, while the other is teward the eround and consequently I the shade. 
effects due to exposure to the sun have been observed It t he 0 . however 
isually taken down in the afternoon before they | and trans 


s of drving take place in the ce iler’s store where 


Utilization of Sharks. VD. EB. Reader. Colonial Plant and Animal Products, 2, 275 
U5) Shark meat. oil, fins and skins all find commercial use The greatest user of the 
nited States. Imports from 1945 to 1950 varied from 48,000 pounds to 187,000 

ribian area supplied the greatest quantity. The most valuable shark for its 

but good quality skins from other species % obtainable at slightly 

> feet in length and those with bad fighting sears on the 


s more readily carried out after the skins have been brined 


hours They hen washed in sea water, salted down in piles 3-4 high and cured 


days. They are then shaken free from loose salt, new salt applied. folded flesh. sic 
lat bundles and packed in sisal bags, barrels or packing cases. according to 
requirements. Damage to the skins can come from contact with fresh water during 
euring } ‘ lamage is known as sour spots. Other causes of sour 

quick and thorough curing, and poor 

Burnt skins are those which have deep 


These wrinkles are caused by not laving 


hot sun. Even overheating 
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The Use of Acacia Pods and Bark as Tanning Materials, By W. D. Raymond, Co- 
lonial Plant and Animal Products, 2, 285 (1951). Acacia pods form an important material 
in African countries, while the bark constitutes the principal tanstuff of Northern India, but 
so far they have not found much application outside the countries named. They are derived 
from Acacia arabica, a moderate sized, almost evergreen tree. indigenous to large areas of 
Asia and Africa. While the tree is regarded as of medium size, it may vary from little more 
than a shrub in some areas to a tree of 8-10 feet girth in other districts. The pods are 3-6 
inches long, 0.5 inch wide and carry 8-12 seeds. The pods were used even in Pliny’s time 
for tanning. The bark and pods are known by a variety of names and appear on the market 
from time to time under one or another. Some of the main variants are: Babla (Arabic), 
Babul (Hindustan), Babar (Sind), Sant or Sunt grains or Garad pods (Sudan), Gonaike 
or Neb-Neb (French West Afriea), Gabaruwa or Bagaruwa (Nigeria). Sudanese pods can 
be dissected into percents as follows: seeds 33. inner pod coat 12. outer coat pod 23. resin 
like grains between the pod coats 32. The grains have the highest tannin content, and the 
seeds the least. The latter, however, contain troublesome sugar which ferments and causes 
rapid deterioration of the tan liquor. Indian pods from which the seeds have been removed 
contain 18-27 percent tannin, but the Sudanese material contains 30 per cent or more. Cause 
for this variation is related to climate and soil. Ripe pods are considered richer in’ tannin 
than the green ones. Since the grains are richest in tannin, attempts have been made to 
concentrate these by mechanical means, but such attempts have not been successful. An 
objection by European tanners to sant grains or pods lies in the high proportion of mineral 
matter present (4-5.4 per cent ash). Leather produced by sant pods is soft and light col- 
ored, Native produced Jeather in the Sudan and Nigeria has a high reputation for dura- 
bility, especially in the bookbinding trade. Some of the best Nigerian tanned sheep skins 
ire of sufficiently good quality to be suitable for the manufacture of gas meter leather. The 
tannin in the pods gives a blue to violet coloration with ferric salts and vields gallie and 
ellagie acids and phlobaphenes with acid. One of the fission products obtained is pyrocate 
chuic acid, so for the present it is probably best classed as a mixed tannin. Because of the 
high iron content of liquors made from saut pods, United Kingdom tanners do not care to 
use the material, fearing spotting of the leather. 

Babul bark has constituted the most important tanning material in Northern India. It is 
usually employed in small village tanneries. It contains about 12 per cent tannin with a 
tan to nontan ratio of 1.5 to 1.0. Bark from trees 5-10 years old is preferred as old bark 
vields a darker color of tannin. An acre of ground will, in 15 years, yield as much babul 
bark as a like area of wattle in 7-9 years. The annual bark requirements for Northern India 
were 100,000 tons up to 1940, but since that time wattle extract has been supplanting the 
bark. Since 1950, however, there has been a decrease in wattle consumption. and a corre 
sponding increase in babul bark usage. Babul bark tans slowly, producing a dark colored 
] 


leather, but with suitable pH control of the process, the leather is suitable for sole and heavy 


duty purposes, 


Drying Trials with Goat Skins in the Sudan. By J. R. Furlong. Colonial Plant and 
fnimal Products, 2, 205 (1951). Skins were received in case form from local slaughterings. 
prepared and dried as follows: (1) washed, opened down the belly and shanks, stretched 
on frames by tacking, dried in the shade under a shed with good air conditioning; (2) 
skins prepared as in the first case. then hung over thin rope to dry, flesh side out, in the 
shade under a shed: (3) skins prepared as in first case, then stretched on frames and dried 


in the full sun; (4) skins prepared as in the first case, then hung over thin rope. flesh side 


out, in full sun to dry, The minimum and maximum temperatures during the drying period 


were 49°F, and 97°F, respectively, and lowest and highest relative humidities were 7 and 50 
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per cent respectively. All drying methods gave satisfactory results as demonstrated by the 
leather produced from the skins. Because of its simplicity, drying over thin rope in the 
sun is recommended, especially during the cool season. In hot weather some form of shade 


should perhaps be provided. 


Alphabetical List of New Products Developed Since November, 1951. Dyestuffs 
and Pigments, Textile Chemicals, Equipment. Amer. Dyestuffs Reporter, 41, 795 
(1652). As the title indicates, a listing has been made of new products and equipment. A 


short deseription is given of each product, and the name of the manufacturer, 


Data Pertaining to the Change of Shrinkage Temperatures in the Vegetable 
Sole Tanning Process. By G. Vago and I. Feher. Shoe and Leather Industry, 1, 104 
(1951). Through Hungarian Technical Abstracts, 4, 93 (1952). When using tanning 
liquors made from synthetic tanning material and valex, a temporary fall at the point of 
shrinkage of the leathers was discernible. This can be attributed to the weakening of the 
firmness of the bonds holding the collagen main chains together caused by the adsorption of 
surface active materials. The point of shrinkage rises somewhat later when the surface 
active material succeeds in establishing a linkage on several polypeptide main chains; new 
bridge-linkages are formed which lead to tanned collagen, having a more stable space lat- 
tice. A number of experiments with valex juice and tannin resulted, during the first few 
days of the tanning, in reducing the point of shrinkage by 2 to 6 degrees. The practical 
conclusion to be drawn from these experiments is that if thick crops are placed into the hot 


pit without being completely processed, the resistance to bursting of the middle layer of the 
leather shows a sudden drop. 


Fur Dyeing. By F. Brugger. Leather and Shoe Ind., 1, 38 (1952). Through Hungarian 
Tech. Abst., 4, 94 (1952). Fur dyeing can, in general, be divided into three very complex 
operations. The pre-treatment consists of degreasing and swelling the hairs by the use of 
Ives and oxidizing agents. In other instances, the fur is bleached by reducing or, more often. 
by oxidizing processes performed in baths or by a brush. Pickling in a solution of various 
metallic salts precedes the dyeing. This can be done with extracts of vegetable origin, pre- 
pared chiefly from woods, applied through baths or by brushing. From the inorganic mate- 
rials, only lead salts are used for dyeing in the form of sulphides precipitated directly upon 
the fibre, The synthetic dyestuffs are most widely used, and among them primarily the 
oxidizing dyes. The latter are formed on the fur proper through the oxidation of aniline 
and other amines with chromic acid or hydrogen peroxide. This form of dyeing results in 


the most diverse effects reminiscent of high-grade furs. 


Resistance of Sole Leather to Wear Examined by Solyom-Barna Wear Testing 
Machine. By A. Laszlo. Shoe and Lea. Ind., 1, 35 (1951). 
fbst., 4, 94 (1952). 


Through Hungarian Tech. 
The Solyom-Barna wear-testing machine does away with the well- 


known shortcomings of other similar apparatuses, namely that the wearing surface, espe- 


cially when emery paper is used, is not constant, and a picture cannot be obtained either 
of the entire worn-off volume or of the individual layers of the leather. The essence of the 
machine consists in that it is possible to set the volume to be worn off beforehand according 
to what is desired, and this having been set constant, the time required for the wear is 
determined. On the basis of approximately 300 tests conducted by the Leather Research 


Institute, it has been established that sole leather can be well worn off in 0.2 mm. layers. 
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Before subjecting the leathers to the tests, they must be soaked in water for 24 hours (to 
extract all the chemicals therein) and completely dried. The right and left sides of the 
leather treated by different methods as well as fibre leathers and artificial leathers give good 
comparative values. It must be noted that the Solyom-Barna wear-testing machine was orig 


nally designed for the rubber industry. 


Influence of Slow or Rapid Tanning Methods on the Chemical Constitution, 
Physical Properties and Stability on Aging of Vegetable Tanned Sole Leather. 
By F. Stather and H. Herfeld. Ges, Abhandl. deut. Lederinsts. Fretberg/Sa. No. 2, 31 (1949) 
Data previously reported [see This Journal, 47, 681 (1952) ] on properties of commercial 
sole leathers, produced by different tanning procedures, is of questionable validity because 
of lack of information about the kind of raw stock employed. The present test was carried 
out with 144 cattle hides, of which 72 were North German (30-35 kg.) and 72 were South 
German (35-40 kg.). Half the skins from each district were cow hides and half were ox 
hides. All were cropped to yield a total of 288 bends. They were divided into 9 lots of 32 
bends, each containing 16 lefts and 16 rights, 16 cow hides and 16 oxen, and 16 North and 
16 South German bends. Each bend was marked for future identification. Each lot was 
tanned in a different tannery, by commercial methods that differed widely. The processes 
are classified into 2 groups as follows: J, slow tannage (7-12 months) with weak liquors 
exclusively (1.8° to 4.4° Be’ max.), 4 tanneries; //, slow or rapid tannage (11!2 to 10 months 
with strong liquors. 7° to 16° Be’) at some stage of the process (5 tanneries). Nothing is 
said about beamhouse treatments. which apparently differed between tanneries, because 
average white weight. as % of soaked weight, varied from 81 to 92. Average finished 


or ro * 
‘ 


weights, for all tanneries, as % of soaked weight, were slightly higher for ox hides (58.7) 
than for cow hides (57.6), and considerably higher for South German (60.4) than for North 
German hides (55.6). There was no clear cut difference in weight vields between tannage- 
/ and II. In general, finished weight, as % of soaked weight, increased with time of tan 
nage and with maximum tannin concentration, for both types of tannage. Thus, the highest 
weight yield (65%) was obtained by tanning for 1! months, partly in the drum. with 
liquors up to 11° Be’, the next highest (61%) by tanning for 10-12 months in liquors up 
to 1.8° Be’, the lowest (51%) by tanning 7 months in liquors up to 4.4° Be’. Results of 
chemical analysis showed that degree of tannage, and % ash were generally, and % water 
solubles was always, higher for // than /; pH value of water extract generally was higher 
for J. Degree of tannage was considerably higher for the North German skins than for the 
denser South German skins, but no difference in degree of tannage was found between ox 
hides and cow hides. Analysis of grain, middle and flesh splits showed no definite differ- 
ence between 7 and // with respect to the differences in fixed tannin, total water solubles, 
free water solubles and combined water solubles between middle and surface splits. Two 
series of wear tests on a walking track led to quite variable results, but on the average the 
soles from the two longest tannages (12 and 11 months) gave the best wear, and the soles 
from a very rapid tannage (1-5 months) gave decidedly the poorest wear. However, the 
average life of soles from a 7 months’ tannage was as great, and that for soles from 2-5 
months’ tannage was almost as great as the average life of the soles from 11 and 12 months’ 


tannages; conversely the soles from a 10 months’ tannage had an average life very little 


longer than those from the shortest tannage (1-5 months). Taken as a group, the leathers 


from tannage //, having an average degree of tannage of 75, and tannin: organic water solu- 
bles 2.6, wore through about 10% sooner than the leathers from Tannage ] (average 
degree of tannage 63, tannin: organic water solubles — 5.1). These results were con- 
firmed by the Stather-Herfeld wear coefficient, though the latter indicated a much greater 


difference than did the practical wear test. No damages took place in any of the leathers 
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on normal storage for 2 years, other than a small increase in combined tannin at the expense 


of water solubles. Tensile strength actually increased slightly. The accelerated aging test. 
in moist O, at 35°C., for 6 months, resulted in an average loss in tensile strength of 15% 
for leathers of Tannage / and 19% for leathers of Tannage //. The validity of this acceler 
ated aging test is questioned, since the results do not agree with those found on prolonged 
normal aging. On exposure to the weather for 1 year, the leathers of Tannage J lost 13%, 
and those of Tannage //, 18% of their average initial tensile strengths. For both types there 
was the expected loss of water solubles due to leaching by rain, but. curiously, degree of 


vegetable tannage increased at first, later declining to about the original values. H.BM 


Comparative Evaluation of Statistical Analytical Data for Vegetable Tanned 
Sole Leathers of Slow Pit Tannage and Accelerated Pit-Drum Tannage. sy FY 
Stather and H. Herfeld. Ges. Abhandl. deut. Lederinsts Freiberg/Sa. No. 4, 39° (1950). 
Analytical data for 791 commercial sole leathers are tabulated. The leathers are classified, 
according to type of tannage, into 3 groups: (/) pit tannage for 10 to 12 months, (//) pit 
tannage for 7 to 9 months, and (//]) moderately accelerated combination pit and drum tan 
nage for 4 to 6 months. All 3 types varied widely in composition and there were no sharp 
differences in composition between the tvpes. However 89% of the leathers of Tannage / 
and 65% of Tannage // contained less than 9% water solubles, and 86% of the leathers of 
Tannage //] contained more than 9% water solubles. A value for “leathers substance” (hide 
substance plus fixed tannin) below 74° (14% water basis) almost certainly indicates a 
leather of Tannage ///, but the converse does not hold true. No consistent difference between 
types of tannages were found for pH value, fat content or degree of tannage. Ash content 
tends to increase from Tannage / to Tannage ///. No leathers of Tannage / contained over 
1.5% ash, but many leathers of Tannage // and /// had equally low ash contents. No definite 
difference between leathers of the different tannage types were found with respect to specific 
gravity, strength, stretch, water absorption. water transmission, air permeability, water vapor 


permeability, or wear resistance. H. B. M. 


Slow or Rapid Tanning Procedures for the Production of Vegetable Tanned 
Bottom Leathers? By Fritz Stather. Ges. Abhandl. deut. Lederinsts. Freiberg/Sa. No. 4, 
45 (1950). This is diseussion and review with 93 references. Most publications on the 
subject fail to provide any real comparison between slow and rapid tannage. The proced 
ures used are variously described, the descriptive terms are inadequately defined and the 
numerous variable factors are inadequately controlled. In practice, the slow tannage (12 
to 18 months) is most often applied to heavy, dense hides, and the rapid tannage to lighter 
hides. The slow tannage generally follows a dehairing process (sweating, or brief liming) 
that has very little opening-up action on the hide fibers, and skins destined for the slow 
tannage are seldom delimed and never bated. Further, the slow tannage is accomplished 


mostly with vegetable tanning materials of low purity. In contrast, skins to be tanned by 


the rapid processes are given a more prolonged liming, are generally delimed, frequently 


given a superficial bating, and are tanned mostly with high purity tanning extracts. The 
maximum strength of liquors used in the slow tannage never exceeds 5° Be’, compared to 
15° Be’ for rapid tannage; and rapid tannage often involves drumming and use of elevated 
temperatures, The post-tanning operations are also different. The principal differences in 
the tannage proper are: concentration of tannin, acidity, temperature, and time of tannage. 
These factors influence fundamentally such properties of the liquor as dispersity, rate of 
diffusion into hide, rate of take-up, degree of combination and irreversability of combination. 


The effects of these differences in conditions of tannage, separately and in combination. on 
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the properties of the liquors, are discussed, without establishing any definite differences be- 
tween slow and accelerated tannages, especially since the slow tannage generally is done 
with less astringent tanning materials. Findings of other workers as to differences in chemi- 
cal constitution and physical properties between leathers from slow and accelerated tannage 
are reviewed, Much of this work is of limited value, either because of scanty data or be- 
cause the actual tannage conditions were unknown or not stated. However, even the con- 
clusions drawn by careful workers from extensive and sound data are not in agreement. 
From the scientific and technical standpoint, the question of slow versus accelerated tan- 
nage could be answered if we knew which chemical and physical properties are associated 
with best performance in use, and how these properties are affected by the tanning method, 
bearing in mind that some properties are obviously more important than others. Quality in 
general, declined with increasing mineral matter content, but this effect is not appreciable 
unless mineral matter exceeds 2.5%. While leathers made by accelerated tannage contain 
more mineral matter than those from slow tannage. they need not and should not contain 
more than 2.5% ash. Similarly, leathers from accelerated tannage contain more fat, but this 
is not objectionable unless the fat content exceeds 2%. The percentage of organic water 
soluble matter in sole leather depends in the first instance on the concentration of the final 
liquor: hence leathers from accelerated tannage generally, but not always, contain more 
water soluble matter than leathers from slow tannage, depending on how thoroughly they 
are washed. A high content of water solubles, results, temporarily, in enhanced stand, and 
reduced flexibility, water uptake, water transmission, air transmission, and wear resistance, 
but these properties are lost rapidly during use under wet conditions. The water soluble 
matter content of leather from accelerated tannage should not exceed 16% (butt), 18% 
(neck), and 20% (belly). Leather from slow tannage with weak liquors always contains 
water soluble matter below these limits, but it is not true that such leather is invariably 
better in quality than leather from an accelerated tannage, containing slightly more water 
soluble matter. The fixed tannin content bears no relation to the duration of tannage, since 
the effect of shorter time is off-set by higher tannin concentration and temperature. Leather 
from slow tannage frequently, but not necessarily, contains more hide substance but a clear 
cut relationship between hide substance content and physical properties or value in use has 
not been established. Degree of tannage generally is higher (70-95) for leathers of accel- 


erated tannage (provided the time of tannage is not too much curtailed) than for leathers 


of slow tannage (frequently 60-70). Both very low Cunder 60) and very high (over 95) 


gree of tannage are undesirable. Analytical figures can be used to determine the method 
of tanning as follows: 


Slow tannage Accelerated tannage 


Leather substance 


(hide substance 4 75 Under 75 


fixed tannin) 


Organic water 
solubles per 100 Under 10 
leather substance 


Combined tannin: 


Under 3 


organic water solubles 
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But these figures tell nothing about the relative merits of the two leather types. Attempts 
to establish a connection between type of tannage and physical properties of sole leather 
have led to largely negative results. Micro-structural differences between slow and = rapid- 
tanned leathers are detectable only when rapid tannage is accomplished by excessive drum 
ning. It is possible to make just as good sole leather by accelerated tanning methods as by 
the very slow methods, providing the reduction in time and increase in liquor concentration 
re not too extreme The nature of the hide, and the pre-tanning and post-tanning opera 
tions, have much more influence than the tanning method on sole leather quality. Economi- 
ally. the slow process possesses nothing but disadvantages (capital tie-up, poor tannin utili 
zation, loss of tannin by oxidation or fermentation). The primary reason why leather of 
slow tannage still enjoys a higher reputation is that this process is almost certain to produce 
a high quality sole leather, while considerable leather of low quality is, or was. produced by 


accelerated tannages, when the proper conditions have not been worked out. H. BoM. 


Slow or Rapid Tannage in the Production of Vegetable Tanned Bottom Leather? 
Critical discussion of a polemical address and progress report by A. Kiintzel). By F. 
Stather. Ges, Abhandl. deut. Lederinsts. Freiberz/Sa. No. 8, 45 (1952). A reply to Kintzel 
{Das Leder. 2, 32. ‘ (1951) ], who disagreed with Stather’s conclusions (see preceding 
abstract). K. appears to assume the superiority of leather made by the slow tanning proe- 
ess, S. does not question the merits of such leather, but believes that equally good leather 
can be made by the modern, accelerated process. provided that the time of tanning is not 


h. K. differs from S. in conception of what constitutes the fundamental 


snortened too mu 
difference between the old, pit process and modern tanning. S. defines the former as a 
tannage carried out exclusively with weak, fermented liquors, tending to give acid swelling, 
piepared by cold extraction, without mechanical action or use of elevated temperature, and 
consequently requiring a long time for completion. K, regards most of these characteristics 
as unimportant, and holds that the essential characteristic of the old, slow process is the 
tcld plumping before or during the initial stages of tanning. To K’s suggestion that meth 
ods of evaluation are not sensitive enough to detect the difference between leathers pro- 
duced by the old, pit tannage and by modern tannage, S. replies that the methods employed 
did show the inferiority of leather produced by extremely accelerated tannage. and conse 
quently would have detected any significant differences between leathers produced by very 


prolonged and moderately accelerated tannages. if such differences really existed. Hh. B.M. 


Influence of Temperature During Tanning with Vegetable and Synthetic Tannins. 
By F. Stather and H. Herfeld. Ges fhhandl, deut. Lederinsts. Freiberg/Sa. No. 3. 3 (1950). 
This is a study of the effect of temperature, in the range from 2 to 40°C., on the analvtieal 
characteristics of tan liquors, rate of tanning, and analytical characteristics of leather pro 
duced in small seale laboratory tests. The materials studied were: extracts of raw quebracho, 
spruce bark, wattle bark, oak wood, and chestnut wood; 4 synthetic replacement tannins 
Fanigen Extra A, Gerbstoff OE. Gerbstoff KN, and Irgatan B: and Saxonia, (a commercial 
lignosulfonate). Tests were made at 1, 2, 10. 20, 30 and 40°C. Analvses made by the filter 


method showed that insoluble matter decreased markedly with increase in temperature for 


quebracho and chestnut, and for oak wood up to 20°, but was practically unaffected by 


temperature for spruce and wattle The svyntans ind lignosulfonate contained no insoluble 
matter at any temperature. On the other hand, non-tannin increased with temperature for 
vegetable extracts, Tanigan Extra A. and Gerbstoff OE: decreased from 2 to 20 


creased from 20 to 40° for Gerbstoff KN and Irgatan B. and decreased with tempera 


he lignosulfonate up to 30°, increasing again at 40 Fhe net effect on tannin con 
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tent is a considerable increase with temperature for quebracho and lignosulfonate, a de- 
crease with temperature for spruce, wattle, oak wood, Tanigan Extra A and Gerbstoff QE, 
practically no change with temperature for chestnut, and maximum tannin content at 20° 
for Gerbstoff KN and Irgatan B. The increase in non-tannin content with temperature is 
ascribed to decreased average size of the molecular aggregates. Further tests were made 
with stronger liquors (1, 2.5.5, 7.5 and 10° Baume’), in which the volume of sludge was 
measured after 72 hours’ settling. Of the four syntans and lignosulfonate only Gerbstoff 
QE produced measurable sludge at any concentration, although Tanigan Extra A gave turbid 
solutions. The volume % of sludge, at 20°C., increased with liquor concentration for que- 
bracho and oak extracts (but not linearly): for wattle and chestnut the volume % of sludge 


was practically constant for 5° Baume’ liquors and stronger; for spruce extract, volume % 


sludge was maximum in 2.5° Baume’ liquors and declined to zero in 10° liquors. The effect 


of cooling to 2° and heating to 40°, on increasing or decreasing the volume % of sludge, 
was greater for the more concentrated liquors (quebracho, oak, chestnut), but was most 
marked for 2.5-5° liquors in the cases of spruce and wattle. Salting out values [This Jour- 
nal, 47, 630-1 (1952) ] ie, fraction of total tannin precipitated by salt at 1/3, 2/3 and 
complete saturation, diminished with increasing temperature for all the materials. The 
effect of cooling from 20° to 2° was generally, but not always greater than the effect of 
heating from 20° to 40°. Tan value [This Journal, 47, 629-30 (1952)] decreased with in- 
creasing temperature of tanning, for quebracho, wattle, oak and chestnut, when the solutions 
were clarified at 20°, because of precipitation of insoluble matter at the lower temperatures: 
when the solutions were clarified at the temperature used for tanning, tan value increased 
with temperature for all the extracts. This increase was large for quebracho and spruce, 
and for chestnut up to 20°, and small for the other extracts. Combining value (loc. cit.) 
increased with tanning temperature for all extracts. The effect was most marked above 20°, 
and was greatest for quebracho, moderate for oak and chestnut, and smaller for the others, 
especially the syntans. Rate of penetration into skin, rate of tannin fixation, degree of tan- 
nage after 16 weeks, and irreversibility of tannage [This Journal, 47, 664 (1950) ] all in- 
creased with temperature. In general, the affinity of collagen for tannin, as well as the 
degree of dispersity of the tannin, increases with temperature. These temperature effects 


generally are smaller for replacement syntans than for natural tannins, H. B. M. 


The Influence of Tanning Method and Intensity of Tannage on the Properties 
of Vegetable Tanned Leathers. By F. Stather and R. Schubert. Ges. Abhandl. deut. 
Lederinsts. Freiberg/Sa.. No. 3, 31, (1950). The object of this work was to determine the 
effects of time of tannage, concentration of tannin, ratio of tannin given to pelt weight, and 
pH value of the tan liquors on leather yield, rate of tanning, degree of tannage, vertical dis- 
tribution of tannin, and physical properties of the leathers. This work was done because 
previous comparisons. of commercial leathers tanned by slow and rapid tanning procedures 

see This Journal. 48, (1953) |] are of questionable validity because of unknown differences 
in the commercial processes employed. Six North Bohemian cattle hides were unhaired with 


Ca(OH). and NasS, washed, cropped, split to 5 mm., and delimed completely with (NH,) 


SO, The entire double bend areas, except the backbone strips, were cut into pieces 


ye 


25 x 30 em.), and 2 pieces were taken for each of 19 tanning tests. The tanning material 
used was a blend of equal parts, on tannin basis, of spruce bark, oak wood, and chestnut 
wood extracts. Analytical characteristics of this mixture agreed with values calculated from 
those of the components, except that actual combining value, and actual fraction precipitated 
it 1/3 saturation with salt, were somewhat higher than calculated. In all tests, the pieces 


were tanned initially in 200% liquor containing 0.5% tannin (0.5 day), 1.0% (0.5 dav). 
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1.5% (1 dav). 2% (1 dav), 2.5% (2 days). and 3.0% (3 days). Thereafter the pieces 


were handled as follows: 


Concentration of liquor, 


tunnin given on 


white we ight 


Time in liquer (mo.) 


pH value of liquor 





In series I, the pieces to be tanned in 9 and 12% liquors were passed through liquors con 


taining 6%, and 6 and 9% tannin respectively, before entering the final liquor. The con 
centration of the final liquors were maintained constant by periodic analysis and strengthen 
ing (therefore, the actual percentages of tannin given on white weight were considerably 
higher than indicated above). Mold growth was inhibited by Preventol. All tanning was 
done by suspension in still liquors, at room temperature. After tanning, the pieces were 
drained, rinsed 1 hr. in 600% water, slicked by hand, lightly oiled, dried at 20°C., and 
rolled. A tannin balance sheet is given, taking into account the tannin lost as insoluble 
matter and in the rinse water. Tannin not accounted for was less than 5° of the amount 


iven, except in 1 experiment. Yield values (finished weight, 14% water, as © of the 


white weight) increased in Series | from 69 for 1 month to 76 for 6 months, and showed no 


or 


further increase at 8 and 10 months. In Series Il, vield value increased from 67 for 3% 


tannin concentration to 72 fer 6% and 75 for 12% concentration In Series TIL. vield 


value declined from 75 for 50% given tannin (actually 85° ), to 61 for 12.5% given tannin 
retually 29%). In Series IV, vield values for pl values 3.1, 4.1 and 5.1 were 76, 72 and 
Tl respectively. It is noteworthy that corresponding members of Series I, Tl and I 
tanned under identical conditions, gave vield values varving from 68.4 to 75.0. Deg 
tannage increased in Series | from 58 (1 mo.) to 94 (10 mo.); in Series Il from 74 
liquors) to (12% ); declined in Series IIL from 76 (50% tannin) to 47 (12.5%); in 
Series IV from 91 (pH3.1) to 72 (pH 5.1). Pereentage of organic water solubles (on 
hide substance basis) showed no definite trend with increased time of tanning (Series 1), 
but increased with liquor concentration (Series I]), with amount of tanin given (Series 
I1l), and with increasing pH value (Series IV). Ratio of fixed tannin to organic watet 
solubles increased with time of tanning (Series 1), decreased in Series Il from 6.3 for 3% 
liquor to 3.3 for the 6,9 and 12% liquors, increased slightly with amount of tannin given 
(Series HI), and in Series IV was 5.2 for pH 3.1 compared to 3.3 and 3.6 for pH values of 
1.1 and 5.1 respectively. Ratio of degree of tannage of grain splits to degree of tannage of 
center splits was independent of time of tannage, concentration of liquors, and pH, but was 
considerably higher for the leathers given only 12.5 and 25% tannin (Series H[]). Ratio ol 
organic water soluble matter in grain split to organic water soluble matter in center split 
was independent of time of tannage (after 2 mo.), increased with concentration of liquor 


ind with amount of tannin given, and was unaffected by change in pH. Rate of penetration 
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of tannin into hide was independent of liquor concentration, but increased narkedly with 
increase in pH value. Physical tests showed that water absorption, air porosity, water vapor 
transmittance all decreased, and thermal conductivity increased with increasing degree of 


tannage, but no definite relationship was found between degree of tannage and_ tensile 


strength, stretchability, stitch tear resistance, specific gravity and wear resistance—H. B. M. 


Influence of Wetting and Dispersing Agents on the Qualities of Vezetable Tan- 
nin Solutions and their Behavior during Tanning. By F. Stather and R. Schubert. 
Ges. Abhandl. deut, Lederinsts. Freiberg/Sa., No. 4, 69 (1950). The addition cf wetting and 
dispersing agents to vegetable tan liquors is said to shorten the tanning time, give better 
utilization of tannin, and improve the leather quality. However, no data supporting these 
claims has hitherto been published. Eighteen surface-active agents were studied. including 
“Molvenin™ (a protein decomposition product), sulfated castor oil (low, medium and high 
degree of sulfation), fat alcohol sulfonates of chain length varying from 4-6 to 16-18 C, 
“Pekoral LL (a sulfonate of fat acids and higher alcohols), “Merpin W” (an alkyl naphtha- 
lene sulfonate), “Emulgator TC” (a quarternary ammonium compound), “Lamepon A” (a 
fat acid-protein condensate), “Nekal BX” (a naphthalene sulfo-acid), phenol sulfonic acid, 
naphthol sulfonic acid, Neradol ND, and a commercial lignosulfonate. The tannins studied 
were non-sulfited quebracho, spruce bark, and oak wood extracts. Preliminary tests showed 
that best results were obtained when the tannin and the surface-active agent were dissolved 
together in hot water. The effect of surface-active agents on insoluble matter was studied 
by preparing solutions containing 1 to 10% tannin and 1 to 5% surface-active agent on the 
dry extract weight, adjusting pH value to that of the tannin alone, and determining insolu 
ble matter as the difference in total solids before and after centrifuging. For quebracho 
(1% tannin) the presence ot 1% surface-active agent reduced the insoluble matter by 25 to 
60%. The result with 5° surface-active agent was seldom better, and sometimes worse, 
than with 1%. For quebracho (10% tannin), the surface active agents tended to increase 
the insoluble matter. Best results with quebracho were obtained with sulfated castor oil 
(medium degree of sulfation), fat alcohol sulfonate (16-18 C), Emulgator TC, and Lame- 
pon A. None of the agents had a worthwhile effect on insoluble matter in spruce bark or 
oak wood extracts. Similar results were obtained by measuring the volume of sludge in non- 
centrifuged solutions. The surface-active agents (up to 10%) had practically no effect on 
the precipitation of quebracho and oak wood extracts by NaCl. and increased the fraction 
of spruce bark extract precipitated at 1/3 NaCl saturation. The effects of the surface-active 
agents on tan values and combining values were specific with respect to the particular tannin 
and the particular agent. All the surface-active agents (10% on dry extract weight) in- 
creased the tan value of quebracho, from 91 to 97-100, but only phenol sulfonic acid, naph- 
thol sulfonie acid, Neradol ND and the lignosulfonate increased the tan value of spruce 
hark extract appreciably, from 66 to 70-73, and only the fat alcohol sulfonate (16-18 C). 
phenolsulfonic acid and naphthol sulfonic acid increased the tan value of oak wood extract. 
from 85 to 90-93. All the agents increased the combining value of quebracho, from 47 to 
19-64. None of the agents increased the combining value of spruce bark extract appreciably, 
and some decreased it. For oak bark extract, the combining value was increased from 44 
to 49-51 by fat alcohol sulfonate (16-18 C) naphthol sulfonic acid and Neradol D, while the 
other agents gave small increases or decreases. As an example of specificity, fat alcohol 
sulfonate (16-18 C) increased the combining value of quebracho from 47 to 53, decreased 
the combining value of spruce bark from 40 to 35, and increased the combining value of oak 
wood from 44 to 47. For strongly sulfated castor oil, the changes in combining value were: 
quebracho 47 to 64, spruce bark 40 to 38, oak wood 44 to 42. Effect of surface-acitve agents 
on rate of penetration was measured with strips of delimed cattle hide hung in 5% tannin 


solution containing 1 to 10% of agent (on dry extract weight), at the normal extract pH 





180 LEATHER CHEMISTS ASSOCIATION 





value. Time is recorded in days for 50% and 100% penetration, in the presence of 0, 1 and 
5% surface-active agent. Again the effects were specific. All the surface-active agents, 
except Pekorol L and phenolsulfonic acid with quebracho, and lignosulfonic acid and Mol 
venin with oak wood, decreased the time required for 50% penetration. Pekorol L, phenol 
sulfonic acid, naphtholsulfonic acid and Neradol ND increased the time for 100% penetra- 
tion of quebracho from 21 to 28 days, while all the other agents reduced it from 21 to 8-16 
days. All the agents (except Molvenin, which had no effect) reduced the time for complete 
penetration of spruce bark extract. from 28 to 8-21 days. Six agents had no effect on time 
for 100% penetration of oak wood, while the others reduced the time from 28 to 10-16 days. 
The most generally effective agents were the fat alcohol sulfonates, Emulgator TC, Lamepon 
A and Nekal BX. The degree of tannage of the quebracho-tanned leathers, removed from the 
liquor as soon as struck through, was decreased by every one of the surface-active agents, 
from 65 to 37-63, while the degree of tannage of spruce-tanned and oak wood tanned leathers 
Was sometimes increased, sometimes decreased and sometimes unchanged. The effect of the 
use of surface-active agents in tanning on water uptake of the leathers, and rate of wetting, 
was extremely irregular. In general, surface-active agents have a dispersing action on the 
insoluble matter of tanning materials, giving solutions that contain more than the normal 
proportion of high molecular weight tannins. The tan value and combining value is gen 
erally increased, as is the rate of penetration, especially in the early stages of tanning, but 
this does not bring about a higher degree of tannage. All these effects are highly specifi: 
both for the tannin and the surface-active agent. H. B. M. 


Quality Requirements of Leather for the Shoe Industry. By G. Rheinberger. Das 
Leder, 3, 247 (1952). A lecture, discussing problems of the shoe manufacturer, such as 
rubbing off of the leather dye or pigment, blisters caused by some component of the lining 
or cement, spotting when various colored leathers are being worked on the same machines, 
and shrinking of the leather during the manufacturing process. Sole leather should be light 
in weight, flexible, wear resistant, should take up little water and the tannin should be fixed 
so it will not stain the uppers when wet. After the use of hard rubber and substitute soles 
during the war there was a postwar demand for leather, but this was soon followed by 
numerous complaints of poor leather quality. The rubber sole manufacturers improved the 
quality and appearance of their product to make it acceptable to the user. This shows how 
important a conference would have been between the leather and shoe industries on the 


requirements of the shoe manufacturer. ine. 


Studies on Some Iron-Containing Sardine Oils. By V. G. Czepelak. Oesterreichische 
Leder-Zeitung, 7, 113 (1952). A brown sardine oil, containing free hydroxy fatty acids (oil 
No. 1) was treated with a large amount of petroleum ether to precipitate and remove. the 
oxidized fatty acids. This purified oil was designated as oil No. 2. Chamois leathers were 
tanned using the two oils. That tanned with oil No. 1 was rather stiff. while that tanned 


with oil No. 2 was moderately soft. The iron oxide contents of the oils and leathers were 
as follows: 


Oil No. 1 Oil No. 2 


Iron oxide (FeO) 0.0459% 0.0086 % 


Leather No. 2 


Leather No. 1 


Bound fat (leather basis) 147 &% 11.2 % 


C 


Iron oxide _ _ 0.024 % 0.0077 % 


‘ise 


Iron oxide (bound fat basis) 0.16 % 0.07 % 


(i 
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Since leather No. 1 contained 3.5 per cent more bound fat it is evident that free hydroxy- 
fatty acids, or iron soaps or both together increase bound fat and lower quality. Although 
oil No. 2 contained only a very small amount of iron the leather tanned with it was quite 
sticky. Small amounts of iron in highly oxidizable oils seem to be sufficient to cause sticki- 
ness. The active iron compounds are those dissolved in the oil and bound to oxidizable 
fatty acids and to hydroxy fatty acids. Compounds of iron and completely oxidized fatty 
acids are inactive. It may be possible to use dark oil containing iron for chamoising if it is 
mixed with a bright oil, the temperature is carefully controlled, and penetration of the skin 


Is rapid and complete. oC. 


The Utilization of Spent Chrome Liquors. Anon. Oesterreichische Leder-Zeitung, 
7, 181 (1952). USSR technical report, abstracted from Leder-Journal No. 14 (1952) Bad 
Worishofen. Spent chrome liquor can be used for pickling after adding salt and acid to 
bring it to the required concentration. The preliminary coloring with chrome salt in an acid 
medium brings about a uniform distribution of chromium. With the salt and bichromate 
that is saved the factory can pickle for six months and tan chrome leather for one month 
per year, LB. e 


PATENTS 

Process of Drying Gelatin Layers. U.S. Pat. 2,588.811. C, J. Dippel, J. A. Lely and 
J. O. M. Dikhoff, Eindhoven, Netherlands, assignors to Hartford Nat. Bnk. and Trust Co., 
Hartford, Conn. Appl. May 2, 1947. A process of drying gelatine layers, having a thick- 
ness when dried of less than approximately 100 microns comprising the steps of subjecting 
the gelatine layer containing water to an alternating electric field of high frequency having 
an intensity at which the gelatine is heated to a temperature at which it melts and the water 
removed therefrom within five minutes. and passing a gas stream over the gelatine layer to 


remove the water vapor expelled from the wet gelatine laver. 


Resin Made from Tannin, Sulfurie Acid, Acetone, and Potassium Cyanide. 
U.S. Pat. 2,590,760. V. DaVeiga, SaoPaulo, Brazil. Appl. Apr. 27, 1948. The steps of 


78 parts by weight of acetone and 42 parts by weight of 


heating in a closed vessel with 
cyanide of potassium the product of digesting 2 parts of tannin by weight in 150 parts by 
weight of concentrated sulphuric acid, and then adding sufficient tannin to restore the tannin 


to the amount originally present. 


Method of Producing Gelatin Derivative, U.S. Pat. 2.591.133.) D. H. Campbell. 
Altadena, J. B. Koepfli, San Marino and Linus Pauling, Sierra Madre Villa, Calif., assign- 
ors to California Institute Research Foundation, Pasadena, Calif. Appl. May 29, 1950. A 
method of manufacturing a gelatin product, which comprises condensing a gelatin solution 
in water by the addition of a condensation agent selected from the group consisting of car 
bon suboxide, formaldehyde, acetaldehyde. quinone and glyoxal, terminating the condensa- 


tion before an irreversible gel has formed, oxidizing the condensed gelatin by the addition of 


hydrogen peroxide, adding salt to a concentration of approximately 0.9% and adjusting the 


pH to approximately 7, 
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Method of Treating Proteins with Saturated Aliphatic Polyamines and Resulting 
Product. U. 8S. Pat. 2.597.228. E. D. Cornwell, Downers Grove. and S. Dobija, Chicago, 
Ill., assignors to Armour and Company, Chicago, Ill Appl. Jan. 6, 1949. A’ process for 
producing a water-soluble composition which upon drying will form a water-insoluble film. 
which consists of reacting a protein material selected from the group consisting of blood 
protein and egg protein in an aqueous solution with a saturated aliphatic polyamine at a 


temperature between 150 and 200°F. 


Manufacture of Syntans. U.S. Pat. 2.597.809. J. Miglarese, Cincinnati, Ohio. as 
enor to The United States Leather Company, New York, N.Y. Appl. Sept. 8, 1948. The 


process of preparing a water-soluble tanning material which comprises dissolving water 


=I 
insoluble soda lignin in a phenol in proportions from about 1 part of soda lignin to 2 parts 
of phenol to about 5 parts of soda lignin to 1 part of phenol, sulfonating the same by the 
gradual and progressive addition of concentrated sulfuric acid with stirring at a tempera 
ture around 50 to 60°C with subsequent increase in temperature to around 95°C to form a 


water soluble product, and reducing the acidity of the solution to a pH of around 3.5 


Tanning and Bleaching Leather with a Sulfoaromaticmelamine-Formaldehyde 
Resin. U.S. Pat. 2,599,142. J. T. Thurston, Riverside, and Pierrepont Adams, Glenbrook. 
Conn., assignors to American Cyanamid Company, New York, N. Y. Appl. Aug. 12, 1949. 
\ process of tanning and bleaching which comprises treating hides and skins with an aque 
ous solution of a water-soluble acid-sensitive condensation product of 1 mol of a sulfonated 


iromatic hydrocarbon substituted melamine having the formula 


N 


NH 


wherein Rois an aromatic hydrocarbon radical, X is selected from the group consisting of 
hydrogen, alkali metal and ammonium, and n is an integer from 1 to 3 with about 1 te about 


» mols of formaldehyde 


Shoe Insole. U.S. Pat. 2.599.317. David R. Brady, Detroit. Mich.. assignor to Owens 


Corning Fiberglas Corp. Appl. Aug. 2, 1946. A shoe comprising an upper, an insole made 


up of a plurality of layers of fibrous glass interwoven fabric impregnated with a thermo 
setting resin extending as a continuous body throughout the insole, and a laver of inter 
matted fibrous glass overlying the upper face of the insole and having a covering thereover. 
said intermatted fibrous glass having a resiliency providing a cushion for the foot of the 


wearer, 


Apparatus for the Treatment of Hides, Skins, and the Like. U.S. Pat. 2.599.503. 
E.G. Wilson, Blundellsands, Liverpool, England. Appl. Apr. 11, 1951. Apparatus for the 


tanning of leather comprising in combination, a plurality of rollers journalled in a support 


ing frame and disposed one above another in two opposed series at opposite sides of a tan 
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ning liquor containing pit, an endless horizontal conveyor band carried by and in respect of 
each opposed pair of said rollers, sprockets fitted at each end of certain rollers, a pair of 
endless chains arranged to move over and mesh with said sprockets whereby said chains 
follow a zig-zag travel path from top to bottom of the pit and from thence vertically upwards 
from bottom to top of the pit, lugs and attachment pins on certain link plates of said endless 
chains, battens having slotted end components for engaging with the attachment pins of said 
chains and to which battens pieces of leather to be tanned are secured, and means for actu 


ating said apparatus automatically at controlled and gradually decreasing speeds, 


Cements for Attaching Shoe Soles. U.S. Pat. 2.599.581. J. L. Perkins, Arlington, 
and E. E. Sylvester. Brookline, Mass., assignors to B. B. Chemical Co., Boston, Mass. Appl. 
April 2, 1948. A heat activatable cement comprising 100 parts by weight of a butadiene- 
acrylonitrile copolymer rubber containing from 25% to 45% of acrylonitrile. from 10 to 30 
parts by weight of basic zine carbonate, from 10 toe 50 parts by weight of a resinous chlori- 
nated paraflin hydrocarbon having a chlorine content of from 42% to 72% and having a 
molecular weight between 500 and 1060, and from 70 to 125 parts by weight of a copolymer 


of vinyl chloride and vinyl acetate containing from 85% to 90.5% of vinyl chloride. 


Shoe Sole Composition. U.S. Pat. 2.600461. Cecil F. Backus, Wilmington, Del. 
Appl Mar. 17. 1949.) A coating composition for spreading with a spatula or the like and 
having good adhesive and drying properties, and flexibility together with high resistance to 
cold-flow and wear in the dry condition, comprising 100 parts milled polychloro-2-butadiene 
1.3 substantially insoluble in hydrocarbon solvent prior to milling and alone having optimum 
stickiness and a plasticity within the approximate ASTM number range of 280 to 355 based 
on a temperature of 80°C. and said polymer being dissolved in about 250 to 400 parts by 
weight of a hydrocarbon solvent, 1 to 10 parts of an initial tack and bond strength improving 
resin of the group consisting of wood rosin derivatives, phenol-formaldehyde resins and 
coumarone-indene resin, and about 30 to 70 parts by weight filler of which at least about 


10% is made up of fibers. 


Resin-Impregnated Leather Board. U.S. Pat. 2.601.671. L. H. Wilson, Greenwich, 
C. G. Landes, New Canaan, and ©, S. Maxwell, Old Greenwich. Conn.. assignors to Ameri 
an Cyanamid Company, New York, N.Y.) Appl. Oct. 23, 1946.) In a method of making 
leather board by the steps of preparing an aqueous suspension of fibrous sheet-forming 
material including a major proportion of leather fibers, impregnating the fibrous material 
with a water-insoluble hydrophobic organic impregnating agent and forming the impregnated 
fibrous material into a felted product, the improvement which consists in first adding to the 
iqueous fiber suspension 1-15% of melamine resin, based on the dry weight of said fibrous 
material, in the form of a colloidal solution of cationic hydrophilic melamine-formaldehyade 
resin, then aging the suspension for at least 30 minutes, then adding an aqueous dispersion 
of the water-insoluble hydrophobic organie impregnating agent in defloceculated condition 
ind flocculating the impregnating agent in the presence of the suspended fibers by the action 
of the cationic melamine resin, and thereby depositing the impregnating agent uniformly on 


the fibers along with melamine-formaldehvde resin. 


Tanning Agents and a Process of Preparing Them. U.S. Pat. 2.603.613. C. N. J 


Thomsen, deceased, late of Frankfort-on-the-Main, Germany, by Gertrud Thomsen, adminis 
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tratrix, Kelkheim-Munster in Taunus, Germany, assignor to Farbwerke Hoechst) vormals 
Meister Lucius & Bruning. Frankfort-on-the-Main-Hochst, Germany. Appl. May 13, 1949, 
The products obtained by sulfonating a mixture of colophony and a naphthol at elevated 
temperatures, heat reacting a phenol with the product thus obtained and then causing 
formaldehyde to act at temperatures of about 90-100°C. upon the condensation product thus 


obtained, said products showing good tanning properties even at high pH values. 


Artificial Leather Product from a Butadiene-Acrylonitrile Copolymer, Caleined 
Clay, and Polyvinyl Chloride Resins, and Preeess of Producing Same. l. 5. Pat. 2. 
695.247. E. C. Schule, Pottstown, Pa.. assignor to The Firestone Tire & Rubber Co., Akron, 
Ohio. Appl. June 17, 1950.) Process which comprises (A) milling, at a temperature below 
130°F.. a preliminary mix comprising (1) a butadiene-acrylonitrile copolymer containing 
from 30 to 45% of acrylonitrile and (2) a calcined clay, (B) thereafter milling at from 
290 to 340°F, the resultant preliminary mix with (3) a vinyl chloride resin selected from 
the group consisting of homopolymers of vinyl chloride and copolymers thereof with other 
unsaturated compounds copolymerizable therewith containing at least 80% of vinyl chloride 


copolymerized therein, the said ingredients being employed in the following proportions 


Per cent 
Butadiene-acrylonitrile copolymet 10 to 15 
Caleined clay 10 to 25 


Vinyl chloride resin 60 to 80 


the aforesaid percentages being based on the total weight of these three ingredients, which 
three ingredients constitute at least 65° of all materials employed, and (C) thereafter cal 


rut the composition into a leather-like sheet. 


Undistorted Negative Patterns of Animal Hides. U.S. Pat. 2.607.664. . R. Nis 
Plainfield, N. J., assignor to Union Carbide and Carbon Corp. Appt. Apr. 13, 1950. In 
process of making a negative impression in a matrix blank by means of a pattern mate 

ial composed of an animal hide, the improvement which comprises impregnating said hide 
with a heat-hardenable resin capable of imparting rigidity and hardness to said hide, clean 
ng the surface of said hide of any excess impregnant, hardening said resin by the applica 
tion of heat thereto to cause said hide to become hard and inflexible, and thereafter impress 


ng said matrix with the resin-hardened hide. 


Modification of Keratin. U.S. Pat. 2.615.782. J. W. Haefele. Cincinnati, Ohio, 


e as 


to The Procter & Gamble Co., Ivoryvdale, Ohio Appl. Aug. 11. 1950.) In the process 
treating keratin-containing substance to modify chemical and physical characteristics 


reot, wherein the said substance is subjected to the action of a sulfur-containing reducing 


ind disulfide linkages of keratin are converted to sulfhydryl groups, the separate step 


reacting the previously reduced keratin at a pll from about 4 to about 10.5 with an aque 


mus solution of at le ist one organic thiosulfate of the croup consisting of alkyl. alkenvl and 


substituted alkyl and alkenyl thiosulfuric acids and water-soluble salts of same to convert 


reduced keratin to disulfide containing the organic group of said organic thiosulfate. 
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BALANCED PERFORMANCE 


...and with NOPCOLENES that means 


surface lubrication with controlled penetration 


ee een with infinite care, 
and propellers tested for static and dynamic 
balance. For perfectly balanced performance of 
aliner’s propellers means vibrationless running — a 
feature which attracts ocean travelers and keeps 
them Balanced performance 
below the water line pays off in substantial divi- 
dends above. 


“sold” on the ship 


Your interest in shipping may be confined to the 
shipping of hides into your tannery and shipping 
of leather out . . . but balanced performance can 
play a big part in your operations, too. For in- 
stance, the balanced performance of Nopcolene* 
fatliquors. These superb oils afford excellent sur- 


face lubrication and, at the same time, permit 


* Registered U.S. Pat. Of 


closely controlled penetration. Thus, they assure 
leather with just the surface feel, hand, break, 
stretch, tensile strength and stitch tear desired. 
Nopcolenes, in fact, put money in vour pocket. 

Yes, Nopcolenes are truly sensational double- 
action fatliquors. Furthermore, they contain only 
6-7° moisture, and are readily soluble. 

Profit by giving these revolutionary oils a trial. 
We'll be glad to make recommendations, and work 
closely with you to help achieve the best results. 


FREE! This book gives up-to-the- 
minute data about Nopco's new 
Nopcolenes, and formulas for 
various leathers. Write for a copy. 


NOPCO 


Chemical Company, Harrison, N. J. 


Branches: Boston - Chicago - Cedartown, Ga. - Richmond, Calif. 





een 
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habia Te Uniform ve? Sete. filler and carrying agent. 
es Builds up body. Improves covering power and 


spread. Nourishes fiber and eliminates harsh feel. 
No manipulation necessary. 


BGs ales @ee imparts permanent flexibility. Does not “pipe” or 


crack. Covers cuts and imperfections. 


: SUEDE SPLITS Plumps the skins, strengthens and builds up low 


ends. When sueded the skins have a velvety 
nap and full mellow feel. Does not lay on the 
surface. 


Manufacturers 
Established 1900 of @ complete line 


Fae aM Apex Chemical Co., Inc. Ps Specialties for 
225 West 34th St., New York 1, N. Y. © fanning trade 


UNION TANNERS SUGAR CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
CHIPPED OR BILLETS UNION TANNERS SUGAR | 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices: COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR - CHIPPED OR BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 





TYPICAL ANALYSIS OF BARIUM'S 


SODIUM SULPHIDE FLAKES 


_—., <= + © - «¢ * @ 0.0005% 
Other Heavy Metals . Nil 
a a 0.40 


Other Na,O (not oxidizable) . =. 1.35 
Na.S$ ” s s . ” ® . a 61 .00 


Manufactured in large tonnages by 
BARIUM REDUCTION CORPORATION 
SOUTH CHARLESTON 3, WEST VIRGINIA 


need we say more? 





porneo G YT GH extract 


(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, NV. Y. 





UNIFORM TANNER’S OILS 


for Every Type of Leather 
MARDEN WILD CORPORATION 


SOMERVILLE, MASSACHUSETTS 
MARDEN WILD OF CANADA, LTD., HALIFAX, N. S. 


LIGHT, 


EVEN-COLORED 
= LEATHER 


Many leather-processing men have found they can con- 
sistently get light, even-colored leather by standardizing 
on Sun’s “Job Proved’”’ Leather-Processing Oils. These 
oils mix easily. They do not form surface scum. They 
make it possible for the tanner to maintain uniformly 
high quality. They make it possible to process leather 
without frequent delays. For additional information, 
call your nearest Sun Office... or write toSuN O1L Com- 
PANY, Philadelphia 3, Pa. In Canada: Sun Oil Company, 
Ltd., Toronto and Montreal. 


SUN PETROLEUM PRODUCTS =S(400)> 
**JOB PROVED’’ IN EVERY INDUSTRY 





BELL-MINE LIME 


Year-round Uniformity 
Dependable Source of Supply 


WARNER COMPANY 


Bellefonte Division, Bellefonte, Pa. 


PITTSBURGH - - - - PHILADELPHIA - - - - NEW YORK 


THE OHIO LEATHER CO. 


LUXOR CALF COLORS BLACK JETTA CALF 
WASHETTE *- WHITE AND COLORS 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON - NEW YORK * ST. LOUIS + CHICAGO 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


¢ 
B. D. Eisendrath Tanning Company 
801 Merchandise Mart, Chicago, Ill. + Tannery at Racine, Wisconsin 
92 South St., Boston, Mass., Day Gormley Leather Co. 12 E. 33rd St., New York City, Moe Shapiro 
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MORITE BRAND 


Sulphonated and Compounded 
EST. 1908 EST. 1908 


OILS 


WHITTEMORE-WRIGHT COMPANY. INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 








4 The Original Dry Color - 
PRESTO. ees 
7 PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 





Dry Colors + + Finishes 








BORAX AND BORIC ACID HAVE LONG BEEN USED IN 
THE TANNING AND FINISHING OF GOOD LEATHER 


when 


you 
want borax 


MT think 


SEND TODAY 


fun PACIFIC COAST BORAX CO. 


ee 
PROCESSING DIVISION OF BORAX CONSOLIDATED, LIMITED 
NEW YORK e LOS ANGELES e CLEVELAND e CHICAGO 


LEATHER?’ Distributors located in principal cities throughout the U.S.A. 


Man \ 
et 
2 poremogrramn ao pares pn rs re eres pein 








REILLY- 
WHITEMAN - 
WALTON CO. 





ESTABLISHED 1883 

Exclusively a Tannery Paper 
Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
171 William St. 683 Atlantic Ave. 
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DIRECT ROUTE INTO TANNERIES 


Shoe and Leather ReporTER 


‘TANNERY BUYER 


== THE TECHNICAL JOURNAL FOR SUPERINTENDENTS. CHEMISTS, TANNERS AND BUYERS SS 


The TANNERY BUYER Section of the Shoe and Leather Reporter 
is published the third issue every month and is read by every im- 
portant executive, superintendent, chemist and buyer. 


Tell your message to these men who buy your product in the TAN- 


NERY BUYER. 
SHOE AND LEATHER REPORTER 


Executive Offices: 210 LINCOLN ST., BOSTON 11, MASS. 
Representatives in 


CHICAGO LONDON, ENG. ° PHILADELPHIA WASHINGTON 
ST. LOUIS NEW YORK ° LOS ANGELES SAN FRANCISCO 








Salem Oil & Grease 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 





SALEM. MASSACHUSETTS 








STANDARD HIDE POWDER 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY - PENNSYLVANIA 





Garden State Tanning Inc. 
Pine Grove, Pa. Fatliquors 


For every type of leather 


Manufacturers of 


Upholstery Leather DIAMOND ALKALI CO. 


New York Office 330 Fifth Avenue hh aa he adhd 





KEPECO FINNALINE KEPOLAC 
EMULLO KEEPA-SHINE FONDO 
UNI-LAK 


(Reg. U. S. Pat. Office) 


va 
[ ‘EPEC Crenncat Corporation 
Milwaukee |, Wisconsin 


ARTHUR C. TRASK CO. 


Tanners Oils & Extracts 
CHICAGO, ILL. 


4103 S. LASALLE ST. 
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Which magazine does the outstanding job in editorial service? 
Which magazine has 101% more paid and audited circulation? 
Which magazine carries more than 100% more advertising? 


Tanning industry executives know 
that only in Leather and Shoes do 
they get the complete and timely job 
in news, markets, features, and edi- 
torial service. 


Complete and often exclusive cover- 
age of technological progress in tan- 
ning methods and production, sup- 
plies, materials, equipment and ma- 
chinery, plus the facts about demand, 
markets, uses, and trends in the 
leather-using division of the industry, 
plus the keenest, most thought-pro- 
voking editorials on the leading pro- 
blems and interests of the entire field. 


Because they get the fullest measure 
of service each week, tanning execu- 
tives subscribe to L & S at a 100% 


higher rate than to the second paper 
—almost 2 to 1 leadership. 


This leads naturally to greater pro- 
ductivity for advertisers who respond 
with the greatest volume of adver- 
tising. L & S carries 124% more tan- 
ning material, chemical, oil, etc., ad- 
vertising than the second paper, and 
117% more tanning machinery and 
supply advertising. 


That’s the story about magazine 
leadership in the tanning industry. 
It’s L & S all the way. If you want 
more facts, write us today. 


LS 


LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 
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gd atshes 


for all types of eg 
clauillien 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 
Telephone: Humboldt 5-3470 





uous LEATHER C0. pana ALLEN. Ine. 


SOLE LEATHER 


Buford, Georgia 


TANNERS SINCE 1873 


Tanners Cut Sole Division 


CUT SOLES 


of g e Englis 
type ithe aged he a 
BOSTON, MASS. roping saddles 
ST. LOUIS, MO CHICAGO, ILL. 








Barkey Importing Co. Inc. 
44 East 53 St., New York 22, N. Y. 


IMPORTERS 
Vegetable Tanning Extracts 


and Raw Materials 
Wattle Bark 
Wattle Extract 
Quebracho Extract 
Valonia Cups, Beards 
Valonia Extract, Valex Brand 
Mangrove Bark 
Sicily Sumac 
Myrabolans 
Divi divi 


SOLE AGENTS FOR UNITED STATES AND CANADA 
for 
Italian Chestnut Extracts 
Solid and Powdered 


Produced by 


LEDOGA S. P. A. 
MILANO, ITALY 





TANIMEX CORP. 


350 FIFTH AVENUE., NEW YORK, N. Y. 
PRIME IMPORTERS OF 


QUEBRACHO 


and 


WATTLE EXTRACTS 


in solid form 


We have available Quebracho Extract, Wattle Extract, 
Myrabolam Extract in concentrated spray dried form. 


Also Raw Tanning Materials of all descriptions. 





Sole .nu Upper Leather 


ARMOUR LEATHER CO. 


Chicago Boston New York 





“The Extension of Knowledge ts 
by the Investigation of Matter”. 


This space dedicated to 


Tanners’ Council Research Laboratory 
by a Friend 


RESEARCH 


has Two functions 


To produce a better Product and 
to do it More Economically. 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 


UNIVERSITY OF CINCINNATI 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 


University of Cincinnati 
0G 


We serve the Tanning and Leather Industry 


through a broad program of Research. 


RESEARCH 
PAYS DIVIDENDS 


when Properly Applied. 
THE TANNER’S COUNCIL 
RESEARCH LABORATORY 


Universtty of Cincinnati 


WHEN 


YOU 


BUY 


TANNERS'’ 


CORN SUGARS 
CORN SYRUP 
CORN STARCH 


LACTIC ACID 


REMEMBER 


CLINTON FOODS INC. 


CLINTON, IOWA 





G04 (0024 on handbags of any price 


O0C value from any Du Pont dye 


These two handbags could represent an extreme 
range in leather costs. But it is the quality 

of the dye—not the grade of the leather— 

that determines their color performance. Each 
was dyed with a deep-penetrating red, and each 
has full, bloomy undertones. 


Both bags will perform well as to color because 
each was processed with a Du Pont Dye— 

a level-dyeing, uniform dye that has complete 
compatibility with syntans. Du Pont's technical- 
service experts helped the manufacturer in 
maintaining or even upgrading the leather 
quality in dyeing. 

In Du Pont’s line of dyes, there’s a wide range 
of colors and shades in colors—a dye for any 
leather you process. For technical-service 
helps, write E. I. du Pont de Nemours & Co., 
(Inc.), Dyes and Chemicals Division, 
Wilmington 98, Delaware. 


Qe Vy 


ALS us. Pat. Off 


BETTER THINGS FOR BETTER LIVING 
« »» THROUGH CHEMISTRY 
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Spring song... 


GYCOLAN 
COLORS 


for 


chrome leathers 


You'll be whistling a merry tune when 
you see the clean results you get in beau- 
tiful light to medium spring shades with 
the Gycolans .. . a complete color range 
for chrome-tanned grain and suede leath- 
ers. Dyeings are level, with good uniform- 
ity from skin to skin. Penetration of 
suedes makes the Gycolans highly desir- 
able colors for top-buffing. Geigy is al- 
ways happy to match on your stock the 
shades you expect your customers will 
demand. Be ready for Spring — send in 
your shades and stock now! 


89-91 BARCLAY STREET, NEW YORK 8, NEW YORK 
BRANCH OFFICES: BOSTON * CHARLOTTE, N.C. * CHICAGO * LOS ANGELES 
PHILADELPHIA * PORTLAND, ORE. * PROVIDENCE * TORONTO 
IN GREAT BRITAIN: The Geigy Co., Ltd., Manchester 


DYESTUFF MAKERS 
SINCE 1859 


ivy | Geigy Company, Inc. 





ESTED and proved for 40 years—Diamond A is recognized as the 
Tanners’ standard sponging and washing compound. 

Here's why. Diamond A does a double job— (1) It prepares sole 
leather for rolling and protects the grain. (2) Used as a dip after rolling, 
it toughens the grain and improves color and finish. 

Why delay? Let the Borne, Scrymser representative give you full 
particulars on Diamond A. You'll agree it’s in a class by itself. 


OTHER BORNE, SCRYMSER SPECIALTIES | (AX \ 
(Get the Facts about These, Too!) 
<P> COMPOUND for WHEELING (RYMSE 
<A> COMPOUND for SPONGING Our Laboratory 


Supreme A Compound Facilities are 


Bretolene - Saxon Oil always at your 
disposal 


PU NAS) ea a 





UPGRADE 
COLORED SUEDE 


with economical 
one-step process 


DU PONT “’G-942” TANNING AGENT 
GIVES SUEDES UNMATCHABLE RICHNESS 


Teta Wa ota 35) alway aR Shcedi 
Bic ABCAaD Ua 


Now you can give colored suedes the same superior 
qualities you give white suedes—with Du Pont “G-942’* tanning agent. 
A simplified single-step process fits right into your own tanning and coloring 
schemes without any costly adjustment of procedure. 
Du Pont “G-942” gives calf, kid and sheep a rich, round feel... you 
get plumper leather with a fine, silky nap. What’s more, leather processed with 
““G-942” takes on true colors without use of extra dye. 
Write for details on how you can produce finer colored suedes with the 
new process using Du Pont “G-942” tanning agent. An experienced Du Pont 
representative will be glad to help you. 
E. I. du Pont de Nemours & Co. (Inc.), Grasselli Chemicals Dept., Wilmington 98, Del 


£ we 942 TANNING AGENT 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


* REG. U.S. PAT. OFF 
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ITALIAN 


CHESTNUT EXTRACT 


SOLID — POWDER — SPRAY DRIED 
MADE FROM LIVE WOOD 


TYPICAL A.L.C.A. ANALYSIS 


Solid Powder 
TANNIN . 2. sl lw wl te GNF 66.7 
NON-TANNIN ae ye 
INSOLUBLES ..... ; 6 
WATER eo ee : tS 
ASH ® ot Soe ala: ae ; .82 


HIGHEST QUALITY—MADE UNDER THE SUPERVISION 
OF THE WORLD'S LEADING EXTRACT CHEMISTS 


TANEXCO, INC. 


549 W.%Washington Blvd. Chicago, Illinois 





MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus ‘family. 
It contains both catechol and pyrogal- 


lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 
TAMAIN. 2. ww es OS 
NON-TANNIN .  .) .) . 16.03 


INSOLUBLES a ae 1.70 
in ee 


Also Available as Liquid with 30% Tannin 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, as well as a round feel. 


Blended into sole leather tannages, it has given better 


yields and improved color. 


For further information address: 


TANEXCO, INC. 


549 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 


SOLE AGENTS 
U.S.A 











DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING EXTRACTS 
RAPID TAN “G” 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
McArthur Chemical Co., Ltd., 20 St. Paul St., West, Montreal: 73 King St., West Toronto 
ENGLISH REPRESENTATIVES: 
Roy Wilson, Dickson, Ltd., 7-6 Railway Approach, London, S. E. 1 





